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PREVALENCE OF POLIOMYELITIS

The incidence of poliomyelitis in the United States declined during
the week ended July 1, 1939, a total of 80 cases being reported by the
State health officers as compared with 83 cases for the preceding week.
The figure for the current week is much below the estimated expec-
tancy of 158 cases based on the 5-year median.

Of the 83 cases reported, South Carolina with 29 cases, California
with 16 cases, and Texas with 9 cases accounted for 67 percent of the
total.

A summary of poliomyelitis incidence for the 4-week period May 21—
June 17, 1939, is presented in the following article and accompanying
table, and the current reported incidence by States is published each
week in the Public Health Reports in the first table under the section
headed ‘“Prevalence of Disease.”

PREVALENCE OF COMMUNICABLE DISEASES IN THE
. UNITED STATES

May 21-June 17, 1939

The accompanying table summarizes the prevalence of eight im-
portant communicable diseases, based on weekly telegraphic reports
from State health departments. The reports from each State are
published in the PusLic HEALTH REPORTS under the section ‘“Preva-
lence of disease.” The table gives the number of cases of these
diseases for the 4-week period ending June 17, 1939, the number
reported for the corresponding period in 1938, and the median number
for the years 1934-38.

DISEASES ABOVE MEDIAN PREVALENCE

Poliomyelitis.—The incidence of poliomyelitis in South Carolina, to
which attention was called in a previous summary,' has remained at
approximately the same level for a period of 7 weeks ended June 17,

1 Public Health Reports, June 9, 1039, p. 969.
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with an average of 23 cases per week. Arizona reported 16 cases
for the current period, as compared with none for the corresponding
period in 1938, California 36 cases as against 6 last year, and Georgia
10 as against 2 cases. Three-fourths of the total number of cases
reported (217) occurred in the 4 States mentioned. In other regions
of the country the incidence was below the normal seasonal expectancy;
and, although a rise in the number of cases of this disease is to.be
expected at this season of the year, the increases over the preceding

4-week period were small.

Number o orted cases of 8 communicable diseases in the United States during the
t“-wcek éerr?;d May 21-June 17, 1939, the number for the corresponding persod in
1988, and the median number of cases reporied for the corresponding period
1984-881

Cur- Cur- Cur- vear| Cur- vear
Tent | yous [me- | P22 | 1008 ['me | "Bt | 1088 [ mer | PRt | 1038 ["mper
Division
Diphtheria Meningocoecas
United States! 1,022] 1,260| 1, 487, 48, 249/70,803/70,803| 140 220| 363
England_____.___ 12| 20 10 7 18
Middle Atlantic._.__. 58] 54/ 64
East North Central__.| 213] 239, 15 31 54
'est North Cen! 3 12| 28
South Atlantic________ 173 111 15 36, 95
East Bouth Central___ 71 98 15 40 40
West South Central_.| 137| 165 12 13 26
Mountain____________ 43| 103 7] 4 8
{ 105 140 5 23 19
Typhoid and para.
Poliomyelitis typhold fever

United States!_____...._.| 217 87 875| 1,023 981
ngland._________ 2 2 28, 17 21
Middle Atlantic______ 10 9 7 87 78
North Central... 12 102 87 91
‘West North Central__ 4 3 29 60
Bouth Atlantic__..___.| 119 12 204 276] 262
ast South Central___ 6 21 87 185 140
West South Central . _ 10 20 67] 243 207
Mountain_ ___..__.__. 1 2 62| 43
[ 38 6 147 57 b5

148 States. Nevada is excluded and the District of Columbia is counted as a State In these reports.
344 States and New York City.
347 Btates. Mississippi is not included.

Smallpoz.—Tennessee, with an average of only 1 case per year
during this period in the past 6 years, reported 139 cases of smallpox
for the 4 weeks ended June 17. New York reported 45 cases, which
breaks the past 6-year record of no cases reported for this period in
that State. Georgia, with 18 cases, placed the incidence in the South
Atlantic region on the highest level in that region since 1931. The
high incidence of smallpox, which has been mostly confined to the
Western and North Central regions, appears now to be spreading into
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other regions. For the country as a whole the current incidence
(1,057 cases) was only about 75 percent of the 1938 figure for this
period, but it was about 30 percent in excess of the 1934-38 average
incidence; with the exception of last year the current incidence is the
highest for this period since 1931.

Influenza.—Although the number of cases of influenza declined
about 70 percent during the current period, the total number of cases
reported (3,236) was about 50 percent above the average seasonal in-
cidence. The South Atlantic region appeared to be largely responsible
for the excess incidence; in that region the number of cases was more
than three times the preceding 5-year average number of cases for this
period. In other regions the incidence compared very favorably
with the experience of preceding years, the North Atlantic, North
Central, and Pacific regions reporting a lower incidence, the West
South Central approximately the same number of cases, and the East
South Central and Mountain only slight increases over the 1934-38
median figure for the corresponding period.

DISEASES BELOW MEDIAN PREVALENCE

Diphtheria.—For the 4 weeks ended June 17 there were 1,022 cases
of diphtheria reported, as compared with 1,260, 1,367, and 1,487 for
the corresponding period in 1938, 1937, and 1936, respectively. The
current incidence is the lowest recorded for this period in the 11 years
for which these data are available. The country in general shared in
this favorable situation, each geographic section reporting a very
definite decline in the number of cases from the 1934-38 average
incidence for this period.

Measles.—The number of cases (48,249) of measles reported for the
current period was about 60 percent of the number reported for this
period in 1938, which figure (79,893) also represents the preceding
5-year average incidence. The disease was unusually prevalent in
the New England, South Atlantic, West South Central, and Pacific
regions, while the Middle Atlantic, North Central, East South Cen-
tral, and Mountain regions reported a relatively low incidence.
Since the beginning of the current year the incidence in the Pacific
region has been the highest on record; for the current period the
number of cases (approximately 12,000) was about two and one-half
times the normal seasonal incidence.

Scarlet fever—The incidence of scarlet fever (10,046 cases) was the
lowest in recent years. The East South Central region reported a 30-
percent increase over last year’s figure for this period, as well as a
slight increase over the 1934-38 average incidence, and in the Moun-
tain region the incidence was only slightly below the seasonal ex-
pectancy, but all other regions reported very definite decreases from
the average incidence for this period.
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Meningococcus meningitis.—The meningococcus meningitis incidence
continued at a relatively low level in all sections of the country. The
number of cases (140) reported for the 4 weeks ended June 17 was
about 60 percent of the number reported for this period in 1938, and
about 40 percent of the average figure (363 cases) for the period.
For the years 1932-34, the only 3 years within the past 11 years in
which the incidence has been exceptionally low, the average number of
cases for this period was approximately 200 cases, which shows the
very low incidence of this disease that has prevailed since the beginning
of the current year.

Typhoid fever.—For the 4 weeks ended June 17, the State of Wash-
ington reported 113 cases of typhoid fever, as compared with 9, 3, and
8 cases for the corresponding period in 1938, 1937, and 1936, respec-
tively. Ohio, with 40 cases as against 26 last year, and Illinois, with
33 cases as against 19, raised the incidence in the East North Central
region slightly above the normal seasonal expectancy. In other
regions the incidence either stood at about the normal seasonal level
or was definitely lower than in recent years. For the country as a
whole the number of cases reported (875) was about 10 percent below
the preceding 5-year average number of cases for this period.

MORTALITY, ALL CAUSES

The average mortality rate from all causes in large cities for the
4 weeks ended June 17, based on data received from the Bureau of the
Census, was 10.6 per 1,000 inhabitants (annual basis). The current
rate is the lowest for this period since 1933 ; the average rate for this
period in the years 1934-38 was 11.1.

PROVISIONAL MORTALITY RATES FOR THE FIRST
QUARTER OF 1939

The mortality rates in this report are based upon preliminary dats
for 38 States, the District of Columbia, Alaska, and Hawaii for the first
3 months of 1939. Comparative data for 20 States and the District
of Columbia are presented for the corresponding period of 1938.

This report is made possible through a cooperative arrangement with
the respective States, which voluntarily furnish provisional quarterly
and annual tabulations of current birth and death records. The
reports are compiled and published by the United States Public
Health Service. :

Because of lack of uniformity in the method of classifying deaths
according to cause, and because a certain number of certificates were
not filed in time to be included, these data are preliminary and may
differ in some instances from the final figures subsequently published
by the Bureau of the Census. :
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In the past, these preliminary reports have provided an early and
accurate index of the trend in mortality for the country as a whole.
Some deviation from the final figures for individual States is to be
expected, because of the provisional nature of the information. It is
believed, however, that the trend of mortality within each State is
correctly represented. Comparisons of specific causes of death among
different States are subject to error because of differences in tabulation
procedure and completeness of reporting. Comparisons of this nature
should be made only from the final figures published by the Bureau of
the Census.

Reports for the first quarter of 1939 reveal that the unusually fa-
yorable record of 1938 has not been maintained. Mortality from all
causes, 12.2 per 1,000 estimated population, during this quarter was
7 percent greater than that for the corresponding period of 1938, but,
nevertheless, it was still about 5 percent less than the rate for 1937.
The increase was fairly widespread; 23 of the 30 States for which com-
parative data are available reported an increased death rate, while
only 2 reported a lower rate. The rise in the mortality rate was not
due to an unusually high rate from any specific disease, although a
minor outbreak of influenza late in the winter resulted in some in-
crease in mortality, but rather to generally increased mortality from a
large number of diseases.

Increased death rates were reported for nearly all of the important
diseases, cancer, diabetes, cerebral hemorrhage, heart diseases, in-
fluenza, and pneumonia, diseases of the digestive system, nephritis,
and for accidents. For all except the first four, however, the rates
were less than those reported in 1937. The death rate from automo-
bile accidents, as well as that from all accidents, showed only a very
slight increase over 1938. The increase in the total death rate was
also reflected in the infant mortality rate, which was about 6 percent
higher than during the first quarter of 1938; however, it was still 16
percent below the rate for 1937.

The principal communicable diseases of early childhood, measles,
scarlet fever, whooping cough, and diphtheria, took fewer lives than
during the first quarter of 1938, and, except for measles, caused fewer
deaths than in 1937. Also encouraging was the continued decline in
the mortality rate from tuberculosis, although the decrease, 2 percent,
was not as great as that for the previous year, 12 percent. The death
rate from complications of pregnancy and childbirth showed a decrease
of 9 percent over 1938, thus indicating that the declining mortality
rate from these causes is continuing in 1939.

The birth rate for these States showed no change from 1938, but
since the death rate was higher, the crude rate of natural increase,
4.1 per 1,000 population, was 15 percent less than that for the previous
Year.
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THE INDUCTION OF CARDITIS BY THE COMBINED EFFECTS
OF HYPERTHYROIDISM AND INFECTION !

By Magk P, ScauLTz,? Surgeon, United States Public Health Service

Some observers conclude that patients with exophthalmic goiter and
animals given toxic doses of thyroid hormone suffer extensive mor-
phological cardiac damage. Others, on the basis of similar investi-
gations, find that hyperthyroidism induces at the most very slight
injury of this kind. In some accounts belonging to the former cate-
gory, it is recorded that different types of infection were present
during the period of hyperthyroidism.

The effect of chronic infection upon the cardiovascular system in
thyroid-treated animals was, therefore, considered worthy of investi-
gation. It was the purpose of the experiments reported here to study
the morphological changes in the heart and aorta incident to chronic,
focal, hemolytic streptococcus infection in rabbits receiving thyroxin
and in guinea pigs fed desiccated thyroid. In order to investigate the
pathogenesis of cardiovascular lesions induced in this manner, certain
attributes of infection in thyroid-treated animals as indicated by the
body temperature, variations in the erythrocyte sedimentation rate,
and peculiarities of antibody responses were compared with those of
infected, untreated animals. Inasmuch as a state of bacterial
hypersensitivity may be followed by one of immunity in the type of
focal infection employed, the influence of these two phases of infection
was studied individually by rendering thyroid-toxic rabbits both
hypersensitive and immune to bacteria. Further, an attempt was
made to analyze the influence of increased metabolic rates upon the
pathology of the heart and aorta during infection by investigating
the effect of treatment with dinitrophenol under similar conditions.

REVIEW OF LITERATURE

The subject of cardiac pathology in exophthalmic goiter has been
extensively reviewed by the following authors: Rautmann, 1915 (Z);
Wilson, 1923 (2); McEachern and Rake, 1931 (3); Baust, 1931 (4);
Lewis, 1932 (6); Weller et al., 1932 (6); and de Chatel and Molnar,
1933 (7). Most investigators studying controlled series of uncom-
plicated cases have concluded that hyperthyroidism induces only
slight permanent cardiac damage. These observers, however, occa-
sionally encountered instances of extensive heart involvement for
which no cause could be assigned.

On the other hand, there are numerous pathological descriptions,
frequently of single cases, of severe carditis in association with ex-
ophthalmic goiter in which mention of concurrent infection is fre-

1 From the Hospital of the Rockefeller Institute for Medical Research, New York City. The suthoe

wishes to acknowledge gratefully the assistance of Dr. Homer F. Swift in the preparation of this mannseript.
8 Division of Infectious Diseases, National Institute of Health, Washington, D. C.
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quently omitted. The occurrence, however, of chronic bronchitis
was noted in 1 of 2 such cases reported by Goodpasture (8) and of
paratyphoid in 1 of the 2 described by Fahr (9); while pneumonia,
erysipelas, or acute tonsillitis were present in single instances recorded
by Ceelen (10), Loos (11), and Davis (12). Active infection was
mentioned as a complication in 3 of 28 cases of hyperthyroidism in
which extensive cardiac damage was described by Fahr and Kuhle
(13). Others have reported similar findings without stating whether
infection was present or not (14, 15, 16, 17). 'These observations sug-
gest that, although morphological cardiac damage may not be de-
tected in uncomplicated exophthalmic goiter, it may be induced by the
coincident presence of infection.

More definitely suggestive evidence is afforded by studies of hyper-
thyroidism in different species of laboratory animals incident to
the exhibition of thyroid-gland preparations, thyroxin, or inorganic
iodine compounds. Some observers find the heart essentially negative
to pathological examination in such experiments (18, 19, 20, 21, 22),
while others describe extensive lesions without recording the presence
or absence of associated infection (15, 23, 24). Heinlein and Dieck-
hoff (25), however, reported the occurrence of extensive morphological
damage, without mentioning the frequency with which it developed,
in a group of cats free from infection which had been given thyroxin
for a long period of time.

Nevertheless, in certain reports, the occurrence of extensive cardiac
lesions in experimental hyperthyroidism apparently can be correlated
with a complicating factor of infection. Zalka (26) administered
thyroxin to guinea pigs, cats, and rabbits. In the two species first
named no evidences of infection were seen, and the hearts were found
to be normal with the exception of 1 of 5 cats which developed definite
myocarditis. On the other hand, 4 of the 7 rabbits examined had
pneumonia, and extensive heart lesions developed in this species.
Menne et al. (27) fed desiccated thyroid to a group of rabbits of which
some members were found to harbor spontaneous infections. They
discovered definite cardiac lesions in 90 percent of their animals but
noted that ‘“the latter were most pronounced in the hearts of rabbits
with abscesses in the pleural cavities.” Hashimoto (28) treated rats
similarly and found extensive myocardial damage in many animals.
Pneumonia, however, was present in 85 percent of them. Rake and
McEachern (29), in attempting to eliminate the factor of infection,
selected animals only after preliminary periods of observation during
which the rate of weight gain and fluctuations of body temperature
were noted. The 44 rabbits and 17 guinea pigs to which they admin-
istered thyroxin were, therefore, presumably healthy. Cardiac lesions
developed in only 5 of the guinea pigs, which were found to be suffer-
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mg from bronchisepticus pneumonia; there were no signs of infection
in other animals. .

In these last four mvestxgatlons the influence of infection in mducmg
myocardial damage in animals with thyroidism was differently
assessed. Zalka concluded that the occurrence of pneumonia in
thyroxin-treated rabbits developing myocarditis was merely fortuitous
because cardiac lesions also appeared in 3 rabbits and 1 cat without
any demonstrable evidence of an associated infection. Hashimoto,
probably on insufficient grounds, likewise considered that pneumonia
was not & determining factor. He observed that pneumonia might be
acute and extensive in rats dying early in the course of thyroid feeding
and only slight myocardial damage be present In animals observed
longer, on the other hand, no acute pneumonia was found, but exten-
sive cardiac lesions developed. He states,

It is-evident, therefore, that an acute pneumonia appearing in the thyroid-fed
animals has little or no part in causing the myocarditic lesions * * * The
same is true of chronic pneumonia inasmuch as no myocarditic lesion was found in
the control animals, although 83 percent of them showed chronic broncho-
pneumonia.

These conclusions appear un]ustlﬁed for two reasons: (l) Since
acute pneumonia was present in animals dying early (the average
survival period was only 11 days), sufficient time may not have
elapsed for the development of cardiac lesions; (2) the fact that chronic
pneumonia did not incite cardiac lesions in controls has little bearing
upon the question of its effect in animals with hyperthyroidism.
Menne et al. stated that in some thyroid-fed rabbits which they
observed, “* * * infection seems to have augmented the destruc-
tion of cardiac muscle,” but that “there was no way of determining
the relationship of these two conditions” (hyperthyroidism and infec-
tion). Rake and McEachern considered the possibility that hyper-
thyroidism might increase susceptibility of the heart to damage in the
presence of infection but quoted statements which would indicate that
uncomplicated bronchisepticus infection of the type they encountered
is capable of inducing myocardial damage such as that observed.

Obviously, therefore, even though studies of cardiac pathology in
exophthalmic goiter have not demonstrated that morphological
lesions are incident to an associated infection, they are not incompati-
ble with such a conception. Similarly, although such an effect of
infection in experimental hyperthyroidism has not been proved, the
results of several investigators suggest that it may be susceptible of
demonstration. Such a relationship has been pointed out with
respect to liver damage in experimental hyperthyroidism by Haban
(80), who found extensive lesions only when there was an associated

infection.
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METHODS

Animals.—The rabbits were hybrids of English, lilac, and Havana
varieties. All were males within 2 weeks of the same age, weighing
between 1,200 and 1,500 grams at the start of each experiment. The
guinea pigs were males of mixed stock obtained from a dealer and
weighed approximately 400 grams.

Infection—The rabbits were infected with a group C hemolytic
streptococcus strain (K158b) originally isolated from a spontaneously
infected rabbit. Cultures, grown 18 hours at 37° C. in “‘streptolysin
broth” (31), were injected subcutaneously in axillary or inguinal
regions at weekly intervals. The inoculations were arranged so that
the same region was reinfected at approximately monthly intervals.
The dose was gradually raised from 0.1 cc. to as high as 10.0 ce. in
animals surviving for long periods. When quantities larger than
0.5 cc. were given, the culture was centrifuged and resuspended in
sterile physiological saline. This treatment resulted in each infected
rabbit having constantly one or more abscesses in groin or axilla of
approximately 2 to 5 cm. in diameter. These animals were bled
fortnightly for serum or determination of the erythrocyte sedimenta-
tion rate. Their rectal temperatures were taken daily, and they were
weighed three times a week.

Guinea pigs were infected with a group C hemolytic streptococcus
(J20) originally isolated from a guinea pig with spontaneous lymphade-
nitis. Cultures were grown in the manner described above for strain
K158b, while chronic infection, maintained in a manner similar to that
described for rabbits, was manifest by similar abscesses. The dose
of culture for guinea pigs, however, was uniformly 0.1 cc., and local
lesions occasionally broke down with the discharge of yellow pus.
Among the guinea pigs, spontaneous hemolytic streptococcus lym-
phadenitis was frequently present. Infections of this type were present
in one group selected for study. Other guinea pigs were examined
with care clinically and pathologically to exclude the presence of this
complication.

Bacterial hypersensitization.—A strain of indifferent streptococcus
(Q155) was employed. Each rabbit to be sensitized received 0.01
cc. of broth culture intracutaneously daily for 22 days and thereafter
an equivalent dose twice weekly until the experiment was terminated
on the sixtieth day. Cultures were diluted with physiological saline
so that 0.1 cc. volume was injected. About the first, fourteenth,
twenty-first, and sixtieth days, using small calipers, two diameters and
the height of cutaneous lesions resulting from test inocula of 0.01 and
0.001 cc. were measured in millimeters 24 and 48 hours after the in-
tracutaneous injections of culture. The relative degrees of cutaneous
hypersensitivity are, therefore, expressed by the average diameter
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and estimated height of the lesion resulting from these test doses at
the stage of maximum development. The hair was removed with
clippers, and areas on the hind legs were used for sensitizing injections,
while freshly clipped regions on the sides were utilized for the test
reactions. Specimens of blood for serum were obtained at the start
of the experiment and on the fourteenth, twenty-first, and sixtieth
days.

Intravenous ingection of culture—A Group A strain of hemolytic
streptococcus (London MA) was utilized. Rabbits were injected on
4 succeeding days each week, with vaccine during the first 2 weeks and
with living broth culture during the third to seventh weeks, inclusive.
Each dose of vaccine was the equivalent of 1.0 cec. of culture; and the
doses of culture were gradually raised from 0.5 cc. to 3.0 cc. The
cultures were centrifuged and resuspended in sterile physiological
saline, and vaccine was prepared by adding formalin in a final strength
of 0.2 percent to a suspension concentrated to one-tenth the original
volume in sterile physiological saline which was then allowed to remain
48 hours in the refrigerator. Specimens of blood were collected weekly
from the rabbits receiving this treatment.

The administration of thyroxin.—A weighed quantity of thyroxin 3
moistened with a drep of 5 percent sodium hydroxide was rubbed into
a paste and dissolved in sterile physiological saline to make a 0.1
percent solution. This was injected intravenously into rabbits thrice
weekly in doses sufficient to prevent weight gain in infected animals.
Although at the time of each injection all rabbits received the same
quantity of thyroxin, it was necessary to vary the dosage level occa-
sionally to obtain a continuously uniform effect. The variation in
susceptibility to this hormone which necessitated change in dosage
was apparently correlated with fluctuations in the atmospheric
temperature; indeed, an increased susceptibility to thyroxin at
higher temperatures has been demonstrated (32). The weekly dose
per rabbit varied between 0.6 and 1.2 mg. of thyroxin.

Administration of desiccated thyroid.—Desiccated thyroid * was ad-
ministered to guinea pigs by mouth thrice weekly in the form of a
12.5 percent suspension in water. The weekly dose, adjusted accord-
ing to the criteria used for rabbits, varied between 0.3 and 0.75 gm.

Diet.—All animals were given “Purina complete’’ pellets, oats, hay,
cabbage, and water daily. Appetite and thirst were increased in
thyroid- and dinitrophenol-treated animals; and, although water was
freely supplied to all animals, the food intake was regulated as follows:
The approximate amount of each of the several articles of diet con-
sumed by the controls during the preceding 24 hours was estimated,
and the average amount consumed by these controls was fed to

$ “Thyroxin Synthetic,” Hoffman La Roche.
¢ “Thyroid glands desiccated,” standardized to contain 0.3 percent of iodine in organic combination.
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every animal. Each was offered at least 50 gm. of cabbage each
day. Under these conditions, treated animals almost invariably ate
all that was offered them. All were weighed three times a week.

Administration of dinitrophenol.—Rabbits were injected intrave-
nously twice daily with a sterile aqueous solution containing 0.5 percent
alpha 1-24 dinitrophenol in a total daily dose of 30 mg. per kg. of
body weight. Individual rabbits varied greatly in their susceptibility
to this drug, for 3 of 13 died after 1 or 2 days’ treatment. The sur-
vivors, however, reacted in a most uniform manner and either failed
to gain weight or lost slightly during the entire period of observation,
even though the dosage was maintained at a uniform level. Because
this diluted solution was very irritating it was necessary to avoid
allowing any of it to escape into the tissues surrounding the vein
injected. _ ,

Agglutinin titration.—Agglutinin titrations were performed in the
usual manner; results were read after the tubes had remained in an
incubator at 56° C. for 1 hour. To insure uniform results, all sera
in each experiment were titrated simultaneously.

Precipitin titration.—_In one experiment the sera were tested for the
presence of anti-“M’’ precipitins. This fraction of the bacterial cell
was prepared from hemolytic streptocoeccus group A strain “London
MA”; and the precipitin reactions were performed following the
method described by Lancefield (33).

Erythrocyte sedimentation rate.—The erythrocyte sedlmentatlon rate
in rabbit blood was determined as follows: Four parts of blood ob-
tained from the marginal ear vein were diluted with one part of 3.8
percent sodium citrate solution. The mixture was then drawn up
into a tube of 3.0 mm. internal diameter until a column 200 mm.
high was obtained and the tube stood upright on plasticene. The
length of the clear layer of serum was measured after the tubes had
remained in a vertical position for 1 hour at room temperature.

Pathologic technique.—Animals which did not succumb were ex-
sangumated In all cases all the organs and subcutaneous areas were
examined in the gross with particular attention to the presence of
infection, either spontaneous or induced. The heart and aorta of all
animals were examined mmroscoplcally and also the lungs of all the
gumea. pigs. These organs were fixed in Zenker’s solution, sectioned
in paraffin, and stained with eosin-methylene blue and Van Gieson
elastica stain. Before being embedded, each aorta was rolled so that
the entire longitudinal extent was represented in each section. Several
sections were made from each of the two blocks of the heart—one
included the aortic valve and the other the mitral valve (occasionally
the tricuspid) and portions of both ventricles.
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RESULTS

EXPERIMENT 1. CHRONIC HEMOLYTIC STREPTOCOCCUS INFECTION IN RABBITS
TREATED WITH THYROXIN

Sixty-nine rabbits were separated into 5 groups and treated as
follows:

Group A.—Nine untreated served as controls.

Group B.—Eighteen were subjected to chromc hemolytic strepto-
coccus infection only.

Group C.—Ten received intravenous m]ectlon of thyroxin only.

Group D.—Twenty-eight were subjected to the continued effects
of chronic hemolytic streptococcus infection and intravenous thyroxin
injections after the latter had been given for 3 to 140 days.

Group E.—Four were given thyroxin intravenously while chronic
hemolytic streptococcus infection was present; but the latter had been
maintained for 125 to 130 days before thyroxin was exhibited.

PATHOLOGIC CHANGES

Group A, controls.—The 9 control rabbits gained weight uni-
formly at an average rate of 6 grams per day and were apparently
healthy. At autopsy no macroscopic pathological changes were
evident. The hearts were normal microscopically except in two
instances, where the lesions consisted of small, compact, bacteria-free
collections of cells, occasionally in perivascular areas of the myo-
cardium, but frequently subendocardial in location. These cell
collections consisted chiefly of small lymphocytes with an occasional
pseudoeosinophile. They were quite isolated and only one or two
were present in any section of the heart. The myocardial muscle
fibers showed no evidence of damage even in areas adjacent to the
focal lesions.

Group B, infection only—The 18 rabblts with chronic hemolytlc
streptococcus infection all developed abscesses in axillae and groins
but gained weight at about the same rate as the controls, although the
gain was temporarily arrested during periods of most active infection,
and there was rapid antemortem loss in 5 which died. Four suc-
cumbed during the second, third, and fourth weeks of infection and
one during the third month. In each of these rabbits the heart was
the seat of acute, focal, purulent myocarditis and there were many
circumscribed abscesses in which numerous gram positive cocci were
present. Furthermore, in these animals macroscopic purulent lesions
in other organs were frequently apparent. The remaining 13 members
of this group were autopsied after 30 to 90 days of infection. Their
organs were negative to gross examination, but in each animal there
were 4 well-encapsulated, purulent abscesses in groins and axillae.
Upon microscopic examination, cardiac lesions were observed in 5 of

153452°—39—2
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the 13, a somewhat greater incidence than among the controls, and
these lesions were somewhat more extensive and more numerous in the
affected hearts. Furthermore, twice a slight degree of muscle fiber
degeneration was evident adjacent to the cell collections, and in one
instance small mononuclear cells were sparsely and diffusely scattered
over wide areas in the myocardium. No correlation was apparent
between the character or extent of the cardiac lesions and the duration
of infection. ,

Group C, thyrozrin only—The 10 uninfected rabbits receiving
thyroxin gained weight at about half the rate of the controls. There
was some gain in body length evident, associated with moderate,
progressive loss of subcutaneous fat. None of these animals died,
and individuals were autopsied at intervals between 30 and 180 days’
treatment. The only pathologic change macroscopically evident was
a marked diminution or absence of fat. Four of the 10 hearts were
normal on microscopic examination, but in the others the occurrence
of damage could not be correlated with the duration of thyroxin
administration. The microscopic cardiac lesions in 4 animals,
examined after 40 to 80 days’ treatment, were comparable in character
and extent to those observed in the simple infected group (B). The
heart of one animal after 80 days’ treatment presented, in addition to
round eell infiltration, a proliferation of fibroblasts in some of the
small, focal, cellular accumulations, while the relative number of
lymphocytes was reduced. In 3 rabbits examined betweéen the 100th
and 180th days of thyroxin injection only small patches of fibrosis
were present, which corresponded in distribution and extent to the
cell accumulations observed in the hearts of some members of the
control (A) and the infected (B) groups, as well as to those in the
hearts of 4 of the thyroxin-treated group (C) which had recelved
injections for a shorter period of time.

Group D, infection and thyrotoricosis.—Twenty-eight rabbits were
subjected to the combined effects of chronic, focal, hemolytic strepto-
coccus infection and the intravenous injection of thyroxin. Infection,
however, was induced 3 to 140 days after the administration of
thyroxin was begun. The trend of body weight was variable, but
the final weight of those which survived for more than 1 month was
usually about the same as at the beginning of the experiment. When
infection was most active there were frequently sharp weight losses
whiéh were slowly regained in intervening periods. In the animals
which succumbed after dissemination of the infection through the
blood stream there was precipitous antemortem weight loss.

As indicated in table 1, 6 of the 28 rabbits in this group died with
purulent focal, bacterial myocarditis, a relatively smaller number than
among the members of group B with uncomplicated, chronic infection
of the same type. In these animals neither the microscopic cardia¢
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changes nor the purulent lesions apparent in other organs on gross
examination differed from those which developed in group B.

TaBLE 1.—Influence of thyroxin treatment and infection, separately and combined,
upon cardiac pathology in rabbits

Days dura-

Days dura-
Group Treatment g‘r’;gggs Yon of thy:):i‘n gﬁ%:‘g Cardiac pathology
infection
treatment
A Untreated...........- g ﬂotl‘l:% ...... None...... Ngne_ %llu:uegagixm s
0. en!
B | Infection only........ { 13 | 90. do. None..___| Al negative.
(o} Thyroxin____..._.... 10 | None........ 30t0180..___|-.-_. do____| Essentially negative.
41100 . 18to125.____| Al._______| Do. +
D Infection induced 5 42 to 169 Severe nonpurulent
during course of 7 carditis in over 50
thyroxin treatment. 6 -|} _percent.
6| 7to49...__..| 12to128_____| All._______| Complicated by pu-
rulent carditis.
E Thyroxin treatment 4]153t0180....| 25t050._.___| 10f3_____| Essentially negative.

infection es-
ed.

Of the remaining 22 rabbits in this group, 9 died, but, aside from
abscesses in the groins and axillae, no purulent lesions were found in
the internal organs and none was visible microscopically in the heart.
On the other hand, rather extensive and characteristic microscopic,
nonpurulent, cardiovascular lesions were found in 12 of the 22 animals,
and in only 4 of the 19 which survived over one week were the hearts
normal. The pathologic changes were as follows:

" Myocardium.—The earliest changes observed are seen in rabbit
No. 5 which had received thyroxin for 151 days but died 11 days
after being infected. The essential lesion (fig. 7) was an edema
involving the finest interstices between the muscle fibers, which were
widened and occupied by material of an apparently ‘foamy” con-
sistency. In these areas the capillaries were distended, presumably
with serum, for they contained very few cells, and there was extensive
perivascular edema. The staining of such areas with Van Gieson
elastica (fig. 8) did not demonstrate the presence of any fibrillar
structures in the interstices. This resembles closely the early changes
jn “serous myocarditis’’ described by Raéssle (16) in the hearts of
patients dying with Basedow’s disease. Intermediate stages between
this and established myocardial fibrosis, which have been demon-
strated by Raéssle, were not found in the material presented here.

In animals longer under the influence of thyroxin and infection
there were extensive areas of myocardial fibrosis which consisted of
stellate or elongated zones of proliferating fibroblasts rich in nu-
clear elements associated with degenerative changes in adjacent
muscle fibers (fig. 9, rabbit No. 9, and fig. 10, rabbit No. 11, both
infected for 30 days). The latter stained poorly with loss of internal
structure and were of irregular size with indistinct outlines. In
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animals still longer exposed to the influences of infection and thyro-
toxicosis there were dense myocardial scars with few fibroblasts.
Figure 11 (rabbit No. 15, infected for 60 days) shows perivascular
scarring, while figure 12, representing an adjacent region stained
with Van Gieson elastica, demonstrates the presence of adult connec-
tive tissue. Neighboring arterioles were usually thick-walled and
showed considerable hypertrophy of the media (see figs. 13 and -14).

In thyroxin-treated rabbits infected for over 2 months, the areas of
myocardial fibrosis were more dense (fig. 15, rabbit No. 20, infected
for 86 days) and the muscle fibers remaining, while of irregular shape
and distribution, no longer showed such extensive degenerative
changes. In such areas multinucleated giant cells were frequently
seen (fig. 16). These myocardial lesions are very similar to those
which have been described in exophtha.lmlc goiter and experimental
hyperthyroidism.

Endocardium.—Lesions ‘were rarer and less extensive in the endo-
cardium than in the myocardium; however, they often appeared
in conjunction with the latter. Apparently active processes, including
fibrinoid degeneration and endocardial proliferation, were present
only in rabbits which had been infected less than 50 days. The
former change was rarely intense and not frequently present. A
typical example appeared in the left ventricular endocardium of
rabbit No. 13 which had been infected 49 days (fig. 3). In a small,
sharply limited region, the endocardium was thick and possessed a
fairly loose fibrillar structure with few deeply staining, homogenous,
elongated nuclei. Irregular, fairly well defined areas, chiefly near the
surface, were stained intensely with eosin and possessed a more
homogenous, less fibrillar structure than adjacent parts. Here nuclei
Were more nUmerous, slightly larger, and not so intensely stained,
many possessing eccentrically placed nucleoli. No lymphocytes,
pseudoeosinophiles, or plasma cells were present. At times the
missing endothelial surface was replaced by small fibrin clots. There
was moderate interstitial edema of the subjacent myocardium. The
appearance of perivascular lesions in this heart is described below.

Small areas of fibrinoid degeneration occurred in regions where
active endocardial proliferation was apparently in progress. In the
auricular endocardium of rabbit No. 7, which had been infected for
29 days, a localized area of endocardial proliferation developed in
which such change was evident (fig. 4). The thickened endocardium
and a small area of fibrinoid degeneration were of structure similar to
that described in the preceding example. The endothelial layer,
however, was intact and near the surface there was a more cellular
area-in which the fibrillar structure was disturbed. The nuclei in
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this region were closely placed, large, irregular but not elongated,
sharply outlined, and faintly but uniformly stained. In the adjacent
endothelium nuclei were larger and more numerous than elsewhere,
occasionally forming a double layer.

Fibrin deposits were sometimes extensive over areas denuded of
endothelium. In such instances the subjacent endocardium was
usually thickened and rich in nuclei, many of which sometimes ap-
peared to be disintegrating. Such a lesion appeared in rabbit No.
6 which died after 11 days of infection (fig. 5). No bacteria were
identified in such mural thrombi. _

Areas of active endocardial proliferation, apparently not associated
with other processes, were frequently observed. This occurred at the
base of mitral valve in rabbit No. 5 which died after 11 days of infec-
tion. The considerably thickened mural endocardium was of fairly
dense structure but presented no other abnormality except near the
surface. A portion of this involved region is shown in figure 2. A
definite endothelial layer was lacking but there was no fibrin deposit.
Near the surface, deeply and uniformly stained, irregular nuclei were
closely packed. No lymphocytes, pseudoeosinophiles, or plasma cells
were present. Areas of myocardial edema in this heart, which have
been described above, were subjacent.

In thyroxin-treated rabbits which had been subject to infection for
Jonger than 50 days, no active endocardial lesions were seen. Oc-
casionally regions of the endocardium, not sharply defined, were found
to be considerably thickened and it is probable that these represented
sites of earlier active inflammation.

Valves.—Slight valvular lesions varying little in their structure
were not uncommon. The mitral valve of rabbit No. 11, which died
after 43 days of infection, is a typical example (fig. 6). Subendocardial
fibrinoid degeneration of slight degree was present along the superior
surface with very little associated cellular reaction. There was little
disturbance of structure except for an associated thickening of the
endocardium and evidence of proliferation in the increased number of
large, round or oval, faintly staining nuclei near the surface. No
pseudoeosinophiles and no bacteria were found in the area.

Extensive valvular damage was rarely seen. However, near the
base of the aortic valve in rabbit No. 20, which died after 86 days of
infection, the lesion developed which is shown in figure 1.

Near the surface at the base of a thickened valve was a well-defined
nodule, formed of cells with large, round or oval, deeply staining
nuclei. Apparently an embolus had broken off from this area about
48 hours antemortem, when there was sudden hemiplegia due to
plugging of a cerebral artery.
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EXPLANATION OF PLATES®

FIGURE 1.—(A. M. M. 64844, rabbit No. 20. Recelved thyroxin for 100 days; infocted for 86 days.) A
somewhat nodular stromal proliferation in the aortic valve. The irregular cleft extending from the endo-
cardial surface through the center of the lesion probably resulted from the displacement of a thrombus
48 hours before the death of the animal (sce the text). Rather closely packed large, deeply staining nuclel
surround an area of fibrinold degeneration. (X175.)

FIGURE 3.—(A. M. M. 64849, rabbit No. 5. Received thyroxin for 151 days; infected 11 days.) Muml
endocardial proliferation near base of mitral valve. The thickened endocardium posséeses a fairly dense
struocture which is included here only in part. Deeply stained, irregular nuclei are elosely packed near the
surface but there are no infiltrating cells. (X635.)

FI1GURE 3.—(A. M. M. 64870, rabbit No. 13. Received thyroxin for 170 days; infected 49 days.) Fibrinoid
degeneration in the left ventricular endocardium over the interventricular ssptum. Theendothelial sarface
is missing and replaced in some regions by small fibrin clots. Irregular areas in the endocardium near the
surface stain rather intensely with eosin. Here, the nuclef are larger than elsewhere, more numerous, and
less deeply stained. (X175.)

FIGURE 4.—(A. M. M. 64842, rabbit No. 7. Received thyroxin for 160 days; infocted 20 days.) A localised
area of auricular endocardial proliferation. The endocardium is thickened but the endotheliallayer is intact.
The fSbrillar structure is disturbed in an area near the surface where large irregular, faintly stained nuclel
are numerous. There is slight proliferation of the adjacent endothelium over a smiall area of fibrinoid de-
generation. (300.)

FIGURE 5.—(A. M. M. 64852, rabbit No.6. Received thyroxin for 22 days; infected 11 days.) Ventricular
endocardium. Nuclei are numerous in the thickened endocardium. The endothelial surface is replaced
by fibrin clot. ()<660.)

FIGURE 6.—(A. M. M. 64863, rabbit No. 11. Received thyroxin for 64 days; infected 30 days.) Mitral
valve. There is some subendocardial fibrinold degeneration with very little associated cellular reaetion.
At the base of the valve there is slight endocardial proliferation. (X175.)

F1GURE 7.—(A. M. M. 64861, rabbit No. 5. Received thyroxin for 151 days; infected 11 days.) Early
“gerous inflammation” in the myocardium. “Foamy" edema of the interstices between musels fibers is
present. (X650.)

FIGURE 8.—(A. M. M. 64869.) Section adjacent to that shown in figure 7, here stained with Van Gieson
elastica. Fibrillar structures are not visualized in the interstices. (}650.)

FIGURE 9.—(A. M. M. 64860, rabbit No.9. Received thyroxin for 42 days; lnloaeda)dnys ) Two areas
of myocardial fibrosis in the left ventricle. In one probably younger area there is fibroblast proliferation
and nuclel are numerous: in the other the connective tissue is more adult. Myocardial fibers adjacent to
these regions show degenerative changes. ()X100.)

- FioUure 10.—(A. M. M. 64853, rabbit No. 11. Received thyroxin for 64 days; infected 30 days.) Anares
of myocardial fibrosis in the left ventricle. The lesion is simflar to that shown in figure 9, but there are
strands of fibrosis-and musadle fiber degeneration is more extensive.

" FIGURE 11.—(A. M. M. 64845, rabbit No. 15. Received thyroxin for 74 days; infected 60 days.) - Perivas-
cular myocardial fibrosis. The connective tissue is of the adult type, and the walls of the vessel are appar-
ently involved in the process. (X175.)

FIGURE 12.—(A. M. M. 64866.) sectionadjaeenttothatshown in figure 11 here stained with VmGhoon
elastica. (X185.)

F1GURE 13.—(A. M. M. 64862, rabbit No. 20. Received thyroxin for 100 days; infected 86 days ) Ar-
terioles in myocardium. The vessels are hypertrophied and possess very muscular media. There is mod-
erate myocardial fibrosis adjacent. (X175.)

FIGURE 14.—(A. M. M. 64865.) Beetiontdheenttothatsbownlnﬁgmlshuestainedwuh\?m
Gieson elastica. (X175.)

FIGURE 16.—(A. M. M. 64846, rabbit No. 20. Received thyroxin for 100 days; infected 86 days.) Myo-
cardial fibrosis in the left ventricle. This probably represents a far advanced process for only a few muscle
fibers remain and the connective tissue is of the adult type. (X175.)

FIGURE 16.—(A. M. M. 64864.) A high magnification of the region shown in figure 15. Multinucleated
giant cells are present in the myocardial scar. ()605.)

FIGURE 17.—(A. M. M. 64851, rabbit No. 13. Received thyroxin for 170 days; infected 49 days.) Arteriole
in the myocardium. Lymphocytes are diffusely scattered in the perivascular region. (X280.)

FIGURE 18.—(A. M. M. 64848, rabbit No. 5. Received thyroxin for 151 days; infected 11 days.) Arteriole
in the myocardium. There is a8 small, frregular area of fibrinoid degeneration in the adventitis. The
nuclei in this region are pyknotic and deeply stained. There is some localized endothelial proliferation but
the media does not appear hypertrophic. (X355.)

§ The suthor wishes to thank the staff of the Army Medical Museum for preparing the photomicrographs
from which these fllustrations were reproduced. Figures here following the abbreviation, “A. M, M,”
indicate the number of the original picture on fils in the Museur. Unless otherwise noted, ssctions wers
stained with hematoxylin-eosin.
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FIGURE 19.—(A. M. M. 64857, rabbit No. 7. Received thyroxin for 169 days; infected 29 days.) Internal
surface of the pericardium. The membrane is thickened and near the surface lymphocytes are diffusely
scattered while there are numerous round, faintly staining nuclei with conspicuous nucleoli. (}<660.)

FIGURE 20.—(A. M. M. 64850, rabbit No. 8. Received thyroxin for 42 days; infected 30 days.) Disrup-

tion of structure near the internal surface of the aortic media, (}660.)
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FIGURE 21.—(A. M. M. 64859, guinea pig No. 9. Received desiccated thyroid for 85 days; infected 60
days.) Ventricular endocardium. A circumscribed proliferation of the endocardium containing an
accumulation of lymphocytes. Lymphocytes are also scattered in the subjacent myocardium. (X100.)

FIGURE 22.—(A. M. M. 64867, guinea pig No. 5. Received desiccated thyroid for 87 days; infected 35
days.) Base of the mitral valve. There is localized endothelial proliferation with leucocytic infiltra-
tion. (X230.)
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FIGURE 23.—(A. M. M. 64858, guinea pig No. 10. Received desiccated thyroid for 86 days; infected 61
days.) Base of the mitral valve. Lymphocytes are accumulated in the valve and diffusely scattered
in the adjacent myocardium. (XX100.)

FIGURE 24.—(A. M. M. 64856, guinea pig No. 13. Received desiccated thyroid for 87 days; infected 62
days.) Mpyocardium. - Over a circumscribed area, there is degeneration of all muscle fibers. A few
diffusely scattered lymphocytes are at the borders of this lesion. (X100.)
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FIGURE 25.—(A. M. M. 64854, guinea pig No. 9. Received desiccated thyroid for 85 days; infected 60
days.) Pericardium. The pericardium is thickened, due in part to fibroblast proliferation. Lym-
phocytes are distributed through the deeper tissue. (XX100.)

FIGURE 26.—(A. M. M. 64855, guinea pig No. 8. Received desiccated thyroid for 85 days; infected 60
days.) Auricular epicardium. There is proliferation of fibroblasts in the thickened epicardium where
lymphocytes are diffusely scattered. (<165.)

FIGURE 27.—(A. M. M. 64847, guinea pig No. 10. Received desiccated thyroid for 87 days; infected 62
days.) Coronary vein. There is perivascular edema with diffusely scattered lymphocytes and plasma
cells. (X100.)
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Epicardium and pericardium.—These structures in only three
instances were the sites of similar lesions consisting of small, rather
sharply defined areas in which lymphocytes were diffusely distri-
buted near the surface of the thickened membrane. Many round,
faintly staining nuclei with small but conspicuous nucleoli were also
present (fig. 19).

Blood vessels.—Arteriolar hypertrophy, characterized by thickened
media, was frequently observed, and has been described in association
with myocardial lesions. Less extensive alterations were found in
otherwise uninvolved portions of the myocardium. In the adventitia
small, poorly defined, localized lesions were sometimes present.
Usually the change was limited to the occurrence of a few pyknotic
nuclei in an irregular area of fibrinoid degeneration. Occasionally,
however, one or two giant cells with large, pale, vesicular nuclei were
seen about the border. Such a lesion is illustrated in figure 18.
Slight, localized, endothelial proliferation was also observed as shown
in the same figure. Diffuse, perivascular accumulations of lympho-
cytes were frequently seen (fig. 17).

No pathological changes were found in the larger, more proximal
coronary branches. In four instances, however, localized lesions of
the inner one-third of the aortic media were seen, usually in the
ascending portion. In these areas the fibrillar structure was disrupted
and irregular, densely staining nuclei, resembling those of uninvolved
regions of the media, were closely packed together. Nuclear frag-
ments were thickly interspersed, but no bacteria or other cellular
elements were identified (fig. 20). No other lesions of the aorta were
found in any group. _

Group D.—The hearts of two of the four rabbits in which infection
had been maintained for 125 to 130 days before thyrotoxicosis was
induced were essentially negative (table 1). In the remaining two,
however, there were lesions comparable in character and extent to
those observed in the four affected hearts of rabbits receiving thyroxin
only for less than 80 days (group C).

The results indicate that chronic focal hemolytic streptococcus
infection of the type employed has slight effect upon the hearts of
untreated rabbits unless a blood-stream infection supervenes, in
which case purulent, focal myocarditis develops. The latter compli-
cation occurs less frequently in thyroxin-treated rabbits subject to
the same type of infection; on the other hand, extensive nonpurulent
carditis does appear in such animals. Thyroxin given to unin-
fected rabbits in corresponding doses induces only minor altera-
tions in the heart. When infection has become well established
before thyroxin treatment is begun similar minor lesions are induced.
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OTHER EVIDENCES OF AN ALTERED RESPONSE TO INFECTION IN THYROIDISM

Body temperature—The rectal temperature of representatives of
cach group, except group E, was taken each afternoon for about 2
weeks following the induction of infection. The data on animals
which were later found to have developed bacteriemia were disre-
garded. The thyroxin-treated, infected rabbits were more frequently
febrile than those in which the infection was uncomplicated and the
average temperature in the latter group was slightly lower. Those
receiving thyroxin but not infected occasionally showed a slight eleva-
tion of temperature.

Erythrocyte sedimentation rate.—The erythrocyte sedimentation rate

was determined in representatives of each group at intervals of approxi-~
mately 2 weeks. Here also figures from rabbits with bacteriemia were
discarded, leaving for consideration the results of 219 observations on
54 animals. Sedimentation rates more rapid than 3 mm. per hour were
not observed in the controls. Over three-fourths of the infected
animals had increased rates, usually to 20-25 mm. per hour, about half
the time during the period of observation. Although thyroxin treat-
ment did not discernibly affect the results in infected animals, those
receiving thyroxin only occasionally developed slightly accelerated
rates.
. Agglutinins.—The agglutinin titer in the sera of representatives of
each group for streptococcus (K158b) was determined fortnightly,
again excluding animals with bacteriemia. Agglutinin titers ranged
from 1:4 to 1:8,192, and positive reactions were observed somewhat
earlier during the course of infection in the thyroxin-treated, infected
animals than in those with uncomplicated infection. Thyroxin treat-
ment, however, apparently did not influence the ultimate concentration
of antibody attained.

EXPERIMENT 2. EFFECTS OF INTRAVENOUS INJECTION OF HEMOLYTIC STREPTOCOCCI
IN THYROXIN-TREATED RABBITS

The fact that in response to chronic, focal, hemolytic streptococcus
infection, thyroxin-treated rabbits developed antibodies somewhat
earlier than untreated animals suggested that their response to intra-
venous immunization might also be altered. To investigate this
possibility, the group A hemolytic streptococcus strain London MA
was selected. Although intravenous injections of this strain regularly
induce agglutinin development, rabbits vary considerably in their
production of corresponding anti-M precipitins.

The following groups of rabbits were included in this experiment:

Group A.—Nine untreated rabbits served as controls.

Group B.—Six received intravenous injections of vaccine, followed
by living culture, for 7 weeks.
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Group C.—Five received injections of vaccine or living streptococci
in doses equivalent to those given members of group B but meanwhile
also received thyroxin intravenously. :

Blood sera were tested weekly for anti-M precipitins and agglutinins
for strain London MA. The former antibody appeared in no instance,
although agglutinin titers rose rather irregularly in groups B and C as
high as 1: 3,200. After 7 days agglutinins were present only in one
thyroxin-treated animal, and after 14 days serum from two members
of this group showed a titer of 1: 3,200, although a titer of this height
was not demonstrated in the untreated group until the twenty-first
day. At this time, however, there was no definite difference between
the two groups with respect to agglutinin concentration and no further
differences were observed.

At autopsy no alterations were apparent to examination in the gross
except a diminution of fat in the thyroxin-treated group. Microscopi-
cally, in three of the nine controls lesions similar to those in the corre-
sponding group of experiment 1 were observed. In half the otherwise
untreated rabbits receiving bacteria intravenously (group B) the hearts
were negative, while in five, lesions comparable to those seen in the
infected group of experiment 1 were apparent. There was extensive
myocardial fibrosis in the hearts of all the thyroxin-treated rabbits
receiving culture intravenously. Over large areas of the myocardium
the parenchyma was replaced by connective tissue of the adult
type. The endocardium was thickened over irregular areas, but no
active lesions were observed. Arterioles were thick-walled and

showed distinct hypertrophy of the media.

EXPERIMENT 8. THE RESPONSE OF THYROXIN-TREATED RABBITS TO BACTERIAL
HYPERSENSITIZATION

. Inasmuch as bacterial hypersensitivity develops during the course of
focal infection of the type employed in experiment 1, it was of interest
to study the response to bacterial hypersensitization in thyroid-toxic
rabbits. A strain of indifferent streptococcus (K155) which had been
found effective in inducing hypersensitivity was employed.

The following groups of rabbits were treated in the manner described
in the section on “Methods’”:

Group B.—Six were rendered hypersensitive.

Group D.—Five were rendered hypersensitive while receiving
thyroxin intravenously.

Because this experiment was run concurrently with experiment 1,
the untreated group A and the group receiving thyroxin only (group C)
in that experiment served as controls with respect to the pathological
findings here.

The degree of cutaneous sensitivity to the strain employed was tested
at the outset of the experiment and after 14, 21, and 60 days. - Mod-
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erate cutaneous hypersensitivity was demonstrable in groups B and D
after 2 weeks but was more pronounced after 3 weeks. During the
succeeding month of observation, sensitizing doses of bacteria were
given only at infrequent intervals. This degree of hypersensitivity
persisted until the end of the experiment. At the beginning of the
experiment when cutaneous reactivity was first tested and at each
succeeding observation as hypersensitivity developed, the lesions of
thyroxin-treated animals were found to be smaller and less edematous
than those of the untreated rabbits. They also regressed more rapidly
and with healing became more indurated. Agglutinin titers in the
two groups were comparable.

The animals were killed after 60 days of observation. Thel.r in-
ternal organs were negative to examination in the gross except for the
lack of fat in members of group D. Microscopically the hearts in
group B were similar to those in the infected group (B) in experiment
1. The microscopic cardiac lesions in group D both at 59 and 70
days were similar to those observed in group D of experiment 1 in
rabbits which had been infected from 11 to 30 days.

EXPERIMENT 4. THE RESPONSE TO CHRONIC HEMOLYTIC STREPTOCOCCUS INFECTION
IN GUINEA PIGS RECEIVING DESICCATED THYROID ORALLY

Chronic infection was induced by strain J20 of group C hemolytic
streptococcus in guinea pigs receiving desiccated thyroid orally The
following groups were observed:

Group A.—Twenty untreated guinea pigs served as controls. '

Group B.—Thirty guinea pigs were subjected to the influence of
chronic hemolytic streptococcus infection only (mcludmg 4 with chromc
spontaneous hemolytlc streptococcus adenitis).

Group C.—Ten guinea pigs received desiccated thyroid by mouth.

Group D.—Thirteen guinea pigs were subjected to the combined
effects of chronic hemolytic streptococcus infection 'and desiccated
thyroid orally, after the latter had been administered for 25 days.

Group E.—Thirteen guinea pigs suffering from spontaneous hemo-
lytic streptococcus adenitis were given desiccated thyroid by mouth.

Group A, controls.—In view of the frequency of spontaneous hemo-
lytic streptococcus infection in the guinea pigs available, care was taken
that individuals comprising this group were healthy. The criteria for
the absence of infection were as follows: Continuous gain in weight
(the animals were not mature), absence of clinical signs on semiweekly
examination, and negative macroscopic postmortem observations,
supplemented by a microscopic study of sections of the lungs. Half
the animals in this group presented no discernible cardiac lesions,
while in the other half the changes were minimal. Most commonly
seen were small, compact, localized accumulations of mononuclear
cells (sometimes associated with a few eosinophiles) in the mural
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endocardium and occasionally extending beneath it, but without evi-
dence of damage to adjacent myocardial fibers. Such foci were
multiple and were observed in the walls of all the chambers, although
only a few were seen in one heart; a predilection for the papillary
muscles of the left ventricle was evident. Similar collections were
occasionally present in the myocardium where they were limited to a
few mononuclear cells, occasionally in perivascular location. Peri-
cardial lesions were invariably perivascular and consisted of a few
sparsely scattered lymphocytes and mononuclear cells; in one instance
eosinophiles were also present. The only other cardiac lesions pre-
sented in the control group were occasional small, recent myocardial
hemorrhages.

Group B, infection only.—Infection was induced in 26 guinea pigs.
Six which died were found to have acute, focal, purulent myocarditis.
Of the remaining 20 animals, none died during an 85-day observation
period. Four with chronic spontaneous hemolytic streptococcus
lymphadenitis when they came under observation were observed for
a period of 60 days. None of the latter died and none developed
purulent carditis.

In the hearts of these 30 infected animals, with the exception of the

6 developing purulent carditis, lesions were observed similar to those
in the control animals. Although they were slightly more extensive
here, a discernible difference in the character of the lesions was evident
only in the instances of spontaneous infection. In those cases eosino-
philes were invariably present in the small, cellular accumulations
occasionally noted in the mural endocardium.
_ Group C, desiccated thyroid only—No evidence of infection was
found in this group. One animal died after 22 days and the remainder
were killed at intervals between the fifty-first and eighty-sixth days.
In about half of these animals the heart showed changes comparable
in character and extent to those observed in the uninfected control
group (A),

Group D, desiccated thyroid and induced chronic infection.—No
member of this group died; the viscera were macroscopically normal
and no purulent myocarditis was observed. As in the rabbits, meta-
static infection was less frequent in thyroid-toxic than in untreated
animals. Members of this group were killed at intervals between the
fifty-second and eighty-seventh days. A

The myocardium was less extenswely involved than in rabbits
gimilarly treated, and the lesions were in an early stage of develop-
ment. A typical example was found in the heart of guinea pig No. 13
(fig. 24). Over a rather sharply delimited area the muscle fibers
showed advanced degenerative changes. The borders of individual
fibers as well as their internal structures were indefinite and only a
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few pale nuclei remained. At the periphery of such areas there were
diffuse accumulations of lymphocytes and plasma cells.

Endocardial lesions were not uncommon; the most frequent altera-
tion consisted of collections of lymphocytes and plasma cells diffusely
scattered through this layer and the subjacent myocardium or dis-
tributed in dense seams underneath the endothelium or at the endo-
cardial-myocardial junction. Lesions of the latter type were most
common in the auricles. Circumscribed endocardial proliferations
were found in both auricle and ventricle. A characteristic example of
such involvement in the latter location was found in guinea pig No. 9
(fig. 21). Over a sharply delimited region the endocardium was much
thickened. The rather homogenous tissue toward the endocardial
surface showed no fibrillar structure and contained many, large,
elongated, pale nuclei with a line of granular stippling along their
longitudinal axis. At the base of this nodular thickening there was
active fibroblast proliferation; and a rather closely packed accumula-
tion of lymphocytes occupied part of the intermediate region.

Valvular lesions were found exclusively at the base of the mitral
and consisted of cellular infiltration or endocardial proliferation. A
lesion of the former type was found in guinea pig No. 10 (fig. 23). In
the adjacent myocardium, in the connective tissue and interstices
between the muscle fibers, and extending up the base of the valve,
lymphocytes and plasma cells were diffusely scattered or gathered in
rather dense clumps. There was some associated fibroblast prolifera-
tion. Proliferation of the endothelium at the base of the mitral valve,
as seen in guinea pig No. 5 (fig. 22), was also common.

Epicardial and pericardial lesions were more usual than in rabbits
similarly treated. Lymphocytes and plasma cells were diffusely
scattered or, in the pericardium, more densely distributed in a seam
under the endothelium. A moderate degree of fibroblast prolifera-
tion was usually associated with these lesions (figs. 25 and 26).

Granulomatous perivascular formations were not seen. In this
locality also diffuse or compact accumulations of lymphocytes and
plasma cells constituted the only type of lesion (fig. 27).

Group E, treatment with desiccated thyroid after the establishment of
infection.—Four members of this group died between the seventeenth
and twenty-ninth days of treatment while the remaining nine animals
were killed at intervals between the forty-fourth and fifty-eighth
days. The internal organs were all macroscopically normal and
there was no purulent myocarditis. The microscopic cardiac. lesions,
however, were of slight degree and corresponded in frequency and
character to those seen in uncomplicated spontaneous infection

(group B).
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EXPERIMENT 5. CHRONIC HEMOLYTIC STREPTQOCOCCUS INFECTION IN RABBITS
TREATED WITH DINITROPHENOL

In order to study the influence upon the response to infection of an
accelerated metabolic rate dissociated from other thyroxin effects,
rabbits were given maximum doses of dinitrophenol. Four groups
were investigated:

Group A.—Six rabbits receiving no treatment served as controls.

Group B.—Ten rabbits were infected using the methods of experi-
ment 1.

Group C.—Five rabbits received dinitrophenol intravenously.

* Group D.—Five rabbits, infected as those in group B, received
dinitrophenol as those in group C, beginning 2 days before the infec-
tion was instituted.

- Three animals of thirteen from which groups C and D were later
formed died during the first 2 days of treatment and 3 in group B suc-
cumbed after they had been infected. Dinitrophenol treatment caused
the rabbits in groups C and D te remain stationary in weight or to lose
slightly, a more pronounced effect than that obtained from thyroxin
in the dosage employed in experiment 1. Individuals were autopsied
at intervals between the forty-sixth and seventy-sixth days of treat-
ment. Aside from the inguinal and axillary abscesses in members of
groups B and D, no lesions were apparent upon examination in the
gross although there was little fat in the dinitrophenol-treated indi-
viduals. Upon microscopic examination, purulent, focal myocarditis
was found in the 3 infected animals which succumbed. The inci-
dence, character, and extent of minor cardiac lesions in groups A
and B corresponded to those observed in comparable individuals of
experiment 1, while the findings in group D differed in no particular
from those in group B. Thus, treatment with dinitrophenol failed
to induce cardiac lesions of itself or in combination with infection.

DISCUSSION

Attention has been drawn to the resemblances between the cardiac
lesions which have been observed in experimental hyperthyroidism
and those of rheumatic fever (28, 34). This is of particular interest
because of the tendency for the latter disease and exophthalmic
goiter to develop in the same individuals (35). The endocardial,
perivascular, and pericardial lesions which have been described here,
however, only remotely resemble those of rheumatic fever in that
fibrinoid degeneration, connective tissue proliferation, and endo-
cardial destruction and proliferation were present with an occasional
multinucleated giant cell while polymorphonuclear leucocytes or
pseudoeosinophiles were rare. Few granulomatous lesions were seen
and none developed sufficiently to warrant comparison.
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Myocardial fibrosis, very similar in appearance to that which has
been described in exophthalmic goiter, was the most common and
extensive change observed. This suggests that infections during the
course of activity of this disease may result in the development of
permanent cardiac damage and emphasizes the desirability of early
operative treatment for hyperthyroidism.

The pathogenesis of cardiac lesions developing in animals suffering
infection during treatment with thyroid products is not clear. Those
who have observed similar pathological changes resulting from ap-
parently uncomplicated, experimental hyperthyroidism have concluded
variously that the damage resulted from a direct toxic effect of the
thyroid hormone on the myocardium or that it was indirectly incident
to overwork of the organ. Our investigations do not exclude the
possibility that cardiac lesions may be induced by intense uncompli-
cated hyperthyroidism operating through such mechanisms, for those
who have reported the development of pathological changes in experi-
ments of this kind, apparently not complicated by infection, gave
relatively larger doses of active thyroid products than were employed
here. It is improbable, however, that the lesions induced in the
present experiments were due simply to intensification of the thyroid
effect by infection because no unusual pathological changes were ob-
served in the hearts of either rabbits or guinea pigs in which infection
was well established before thyroidism was induced. The size of the
subcutaneous abscesses and the trend of body weight, however, in
these animals indicated that they were exposed to the effects of infec-
tion equivalent in intensity to those experienced by animals which
were infected after thyroidism had been induced and which conse-
quently developed cardiac lesions. The fact that infection was found
not to intensify the minor lesions induced in rabbits and guinea pigs
by repeated doses of adrenalin (36) is further indication that cardiac
overwork of itself does not render the heart susceptible to damage
incident to the type of infection employed here. This also suggests
that the conditioning effect of thyroxin and dried thyroid was not
mediated by stimulation of the sympathetic system.

Alterations of biochemical relationships which have been found in
the heart during thyroidism and which might be responsible for
altered reactivity in infection include a reduced content of creatin
(37), phosphates (34), adenyl-pyrophosphoric acid (38), and glycogen
(39, 40, 41), and an increased concentration of lactic acid (42) and
nonprotein nitrogen (43). It is probable, however, that a general
altered reactivity of the entire body plays a part as reflected by the
slightly enhanced antibody formation during infection and intra-
venous immunization with hemolytic streptococcus in thyroxin-
treated rabbits. We have also demonstrated a comparable, relative
increase in antibody production rate in thyroxin-treated rabbits
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injected with horse serum (44), while Blom (45) observed that thy-
roidism increased the susceptibility of guinea pigs to anaphylactic
shock. A

- The concentration of agglutinins developing during the course of
bacterial hypersensitization was not found to be affected by treatment
with thyroid products. It has been demonstrated, however, that
humoral antibodies are quite irregularly associated with the state of
bacterial hypersensitivity (46), while in their concentration there
they never represent the potential maximum response of the individual.
In bacterial hypersensitivity, as in hypersensitivity to horse serum
(44) in rabbits, the influence of thyroidism is manifest by the rela-
tively small size of the cutaneous lesions and their comparatively
rapid evolution.

The fact that treatment with dinitrophenol did not produce an
effect similar to that of thyroxin or desiccated thyroid indicates that
increased metabolic rate alone is not responsible for the apparent
conditioning effect of the latter substances. The factors which pre-
dispose to the development of nonpurulent carditis as a complication
of infection, however, are probably associated with a state of accel-
erated metabolism, for lesions of this type also appear in the hearts
of infected scorbutic (47, 48, 49) and insulin-treated guinea pigs (50).
The effect of insulin in accelerating carbohydrate metabolism is recog-
nized, while the preponderance of evidence indicates that the metabolic
rate is elevated in scurvy (51). When the degree of thyroid hyper-
activity is further increased in the latter condition by exposure of the
affected animals to ultraviolet radiation (52), we have found that the
concurrent presence of infection induces more severe cardiac lesions
than ‘those which. appear in guinea pigs similarly treated but not
irradiated (53).

On the other hand, the numerous reports of an essentially antago-
nistic relationship between thyroxin and ascorbic acid in their physio-
logical effects (38, 64, 55) suggest that the alterations in response to
infection observed may have been due to a vitamin C deficiency in-
cident to the depleting effects of treatment with thyroid products.
This possibility is strengthened by the observation that the onset of
scurvy in guinea pigs is hastened by the concurrent feeding of thyroid
gland (56). The fact that each treated animal in these experiments
consumed at least 50 gm. of fresh cabbage daily, however, probably
eliminates this factor, for the minimum amount which has been found
to protect guinea pigs against scurvy is only 5 gm. (67).

Both indifferent and hemolytic streptococcus infections were effec-
tive in inducing nonpurulent carditis in thyroid-treated animals. The
absence of pathological change in the hearts of individuals exposed to
thyroidism after infection was established, however, suggests that for
the production of carditis of this type, it is necessary for the infected
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animal while in a state of thyroidism to pass through-a:stage of im-
munization or hypersensitization. Since the induction of both im-
munity and hypersensitivity were found to be effective in inducing
nonpurulent carditis under these conditions, the precise nature of the
influence of infection remains obscure.

SUMMARY

1. Chronic, focal, hemolytic streptococcus infection, intravenous
immunization with this micro-organism, or the induction of cutaneous
hypersensitivity to indifferent streptococci, while of slight effect upon
the hearts of untreated rabbits, are associated with the development
of extensive, nonpurulent carditis in members of this species treated
with thyroxin. A similar relationship between chronic, focal, hemo-
lytic streptococcus infection and the feeding of desiccated thyroid is
demonstrable in guinea pigs. Equivalent doses of thyroid products in
the absence of infection, or given after infection is well established in
these species, induce only minor cardiac lesions. Chronic, focal,
hemolytic streptococcus infection in rabbits with elevated metabolic
rates induced by dinitrophenol treatment is also ineffective in this
respect. ' A .

2. The myocardial changes resemble those described in exophthal-
mic goiter and, by some observers,in apparently uncomplicated experi-
mental thyroidism. The endocardial, perivascular and pericardial
lesions only remotely resemble those of rheumatic fever, but include
fibrinoid degeneration, proliferation, and destruction without the
presence of purulent inflammation..

3. In thyroxin-treated rabbits infected subcutaneously or injected
intravenously with hemolytic streptococci, agglutinins appear some-
what earlier than in those untreated. The cutaneous lesions induced
during the course of hypersensitization to indifferent streptococci are
smaller and evolve more rapidly in thyroxin-treated rabbits than in
controls, but cutaneous hypersensitivity develops in both groups and
the concurrent concentration of agglutinins is apparently not in-
fluenced by treatment.
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SIMILARITY OF AUSTRALIAN “Q” FEVER AND A DISEASE
CAUSED BY AN INFECTIOUS AGENT ISOLATED
FROM TICKS IN MONTANA'!

By R. E. DvER, Senior Surgeon, United States Public Heaith Service

In 1935 a filter-passing agent was recovered by Davis and Cox (1)
from ticks (Dermacentor andersoni) collected near Nine Mile Creek,
about 32 miles west of Missoula, Mont. This agent was shown to
pass Berkefeld filters N and W which were impermeable to ordinary
bacteria and to the viruses of typhus and Rocky Mountain spotted
fever. Cox (2) has so far been unable to cultivate the filter-passing
agent on media free from living cells, but has found that it multiplies
freely in tissue cultures. He has described rickettsialike organisms
which are present in abundance in tissues of infected guinea pigs and
in tissue cultures. Parker (3) has shown that this infectious agent
survives in and can be transmitted by nymphal and adult D. andersons
that have ingested the virus in the larval stage and that it also survives
through the eggs of infected female ticks to the larval stage. Davis
and Cox (1) have described the infection in guinea pigs in some detail,
and they have also shown that white rats, mice, and rabbits are
susceptible, although they were unable to carry the infection beyond
the third transfer in rabbits. No agglutinins for Profeus X strains
were found in these rabbits. They were unable to infect monkeys
(M. rhesus) in three attempts, two monkeys being used at each trial.

Following an incubation period, usually of from 4 to 6 days, the
infection produces a definite febrile reaction in guinea pigs which
lasts from 2 to 8 days. No scrotal reaction has been observed. Fol-
lowing subcutaneous inoculations, the guinea pigs develop a marked
inflammatory thickening of the skin at the site of inoculation. Death
of the guinea pigs is not infrequent. The chief post mortem finding
is an enlarged spleen.

Dyer (4) has reported the accidental infection of a laboratory
worker with the Montana infection and has suggested a relationship
between this infection and “Q’ fever of Australia, his suggestion
being based on the fact that he found that guinea pigs which had
recovered from infection with “Q’” fever virus were subsequently
immune to the infectious agent isolated by Davis and Cox from Mon-
tana ticks.

“Q” fever was described by Derrick () in 1937 as an acute illness
with a febrile period of from 7 to 24 days. The first cases were noted
by Derrick in 1935. Headache is a prominent symptom, other com-
plaints being malaise, anorexia, and pain in back and limbs. A rash
is not a feature of the disease, being present in only one of the first

1 From the Division of Infectious Diseases, National Institute of Health.
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nine cases described. Blood counts have been essentially normal,
blood cultures negative, and no production of agglutinins for Proteus
X19 or K, undulant fever, typhoid and paratyphoid fever, or lepto-
spirosis has been found.

The Australian cases have so far been found chiefly among workers
in abattoirs and among dairy farmers.

Burnet and Freeman (6) described a rickettsia in the spleens of
mice infected with “Q” fever. This rickettsia has been named
Rickettsia burneti by Derrick (7). Burnet (8) points out that. this
rickettsia differs from other recognized rickettsiae in that it fails to
produce agglutinins for either Proteus X19 or XK in man or animals,
and as yet no arthropod vector has been found. = There is also some
question in regard to its filterability, since Burnet found that it was
filterable to some extent through gradacol type membranes of 0.7
average pore diameter. This rickettsia, like other recognized rickett-
siae, grows readily in tissue cultures but not on ordinary media. .

The Australian workers have found monkeys (Macacus rhesus),
guinea pigs, white mice, and several native rodents susceptible (12).
They reported in their early publications that they had not succeeded
in infecting rabbits. Apparently they have more recently found this
rodent susceptible. Various wild animals have also been found sus-
ceptible, particularly the bandicoot (Isoodon macrourus), a marsupial,
and some evidence has been presented that this animal may act as a
reservoir in nature (9). They report failure in their attempts to infect
two species of mites and one species of fleas. They have not published
reports of trials with ticks, but Derrick in a personal communication
states that he has apparently been able to infect one species of tiek.

In their identification of “Q” fever in man and animals the -Aus-
tralian workers (10, 11) rely largely on the agglutination of rickettsia
suspensions prepared from mouse spleens and upon cross immunity
tests. The titers of the agglutinating sera are low, one series of 4
human laboratory infections yielding titers of 1:10, with one additional
case showing a titer of 1:100. They have failed to find agglutinins for
Rickettsia burneti.in Rocky Mountain spotted fever sera, and in a
typhus serum which agglutinated Proteus. X19 at 1:1280. Cross
immunity (guinea pig tests) has been found lacking between ‘‘Q” fever
and leptospirosis, rat-bite fever, and caseous lymphadenitis of sheep.
In addition, Rocky Mountain spotted fever vaccine does not protect
against “Q” fever.

Derrick reports that in guinea plgs “Q” fever produces a definite
febrile reaction of from 4 to 6 days duration following an incubation
period of 2 to 18 days. Some guinea pigs have fever lasting only one
day, while inapparent infections have been noted. Scrotal reactions
have not been observed and the mortality is nil. The chief post-
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mortem finding is an enlarged spleen. No particular local reaction
was found at the site of subcutaneous inoculations.

The infection isolated by Davis and Cox from Montana ticks was
contracted by a member of the staff of the National Institute of Health
in May 1938. The course of this illness was similar to that described
for “Q” fever, except that headache was absent. During illness the
infection was recovered from the patient’s blood and was established
in guinea pigs. On the recovery of the patient it was shown that his
blood contained neutralizing antibodies when tested against the virus
previously recovered from the blood. This definitely indicated that
the infection in the guinea pigs and that in the patient was the same.
This strain of the Montana infection has been referred to in a previous
publication (4) as the X strain and the same designation will be used
in this paper. Further study of this strain in comparison with the
original strain isolated in Montana and maintained in guinea pigs
has shown that these two strains are identical.

At the time this study was in progress at the National Institute of
Health, a strain of “Q” fever supplied by Dr. Burnet was also being
carried in guinea pigs. In the course of these studies 5 guinea pigs
which had recovered from “Q” fever were inoculated with the X
strain and found to be immune. Unfortunately, about this time the
#Q” fever strain was lost through secondary infection in the guinea
pigs. Dr. Burnet again sent his “Q” fever straiu to this laboratory
in the form of two infected mouse spleens, and the strain was again
established in mice and guinea pigs and has been maintained for
approximately 4 months. This “Q” fever strain has, in this labora-
tory, never given quite as definite reactions in guinea pigs as those
described by the Australian workers. The incubation period has
been somewhat longer, the fever of shorter duration, and the spleen,
although enlarged, has not been found enlarged to the extent indi-
cated by the Australian reports. Rickettsiae have been observed in
smears from the cut surface of the spleens of mice, but they have
never been numerous. We have been of the impression that the infec-
tion in guinea pigs, although definite, is not as marked as that described
by the Australian investigators. It is thought that this strain may
have lost virulence during its storage en route from Melbourne, the
total time of storage for one mouse spleen being 63 days, and for the

other, 47 days.
CROSS IMMUNITY TESTS

A series of cross immunity tests have been made between the “Q”
fever strain, the X strain of the Montana infection, two strains of
typhus fever, one (W) an endemic strain, the other (B) an epidemic
strain, and two strains of Rocky Mountain spotted fever, one (BR) a
virulent strain isolated in Montana, the other (K) a milder strain iso-
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lated from a patient who contracted his infection in Maryland. Com-
plete cross immunity exists between the two strains of typhus and
between the two strains of spotted fever, while it is lacking between
the typhus strains and the spotted fever strains.
Figures 1 to 5 2 show cross immunity tests of the “Q” and X strains.
It will be seen that there is no cross immunity between the X strain
and the typhus and spotted fever strains and none between the “Q’’
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fever and spotted fever strains. There is a suggestion of some degree
of immunity produced by the typhus strains against the “Q’ fever
strain but the reverse of this is not true. There is complete cross
immunity between the X strain and the ‘“Q” fever strain.

AGGLUTINATION TESTS

Dr. Burnet kindly supplied us with a suspension of rickettsis pre-
pared by him. This suspension was tested by Dr. Topping, of the
National Institute of Health staff, against the serum from case X
drawn after recovery from infection with the Montana virus, and
against control specimens of sera from a recovered case of “Q’ fever,
supplied by Dr. Derrick, an immune rabbit serum from Australia,
and sera from two men at the National Institute of Health. One of

3In these figures, the temperature records of guinea pigs are shown. Arrows pointing down indicate the
day of inoculation. Guinea pig identification number is given above each temperature curve. In each test
guinea pigs were inoculated intraperitoneally with the strain shown on the chart. After recovery following

this inoculation these guinea pigs and additional gninea pigs were inoculated with the strain indicated.
“R+4-8” =Scrotal redness and swelling typical for the strain used.
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the men had had typhus fever and had been repeatedly vaccinated

against spotted fever.

The second had had no previous rickettsial

infection. The rabbit serum contained no agglutinins for X19 or X2.
An additional human serum from a suspected but unproven case of
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infection with the same Montana infection suffered by X was also

tested.
The results of this agglutination test are shown in table 1.

20VNOIINDD 8334030

30VUOILNID 6334030

It should be noted that the Australian authors consider agglutina-~

tions in dilutions as low as 1:5 and 1:10 as significant.
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TaBLe 1.—Agglutination of Rickettsia burneti! by certain sera
* Serum dilution
Serum
1:5 1:10 1:20 1:40 1:80 1:160

X 13 2 2 1 0 0
Kn_ 0 0 0 0 0 0
Hi 0 0 0 0 0 0
Co 2 0 0 0 0 0
Qoo . 3 2 0 0 0 0
Rabbit 4 I 4 3 8 2

1 Rickettsia suspension prepared by Dr Burnet (Australia).
1 4=complete; 83=incomplete; 2=Dpartial; 1=trace.

Serum identification:

X.—Serum from Case X. Previous history: Typhus fever, vaccinated against Rocky Mountain
spotted fever, infected with the infectious agent from Montana ticks.
—Previous history: Typhus, vaccinated against Rocky Mountain spotted fever.
H1 ~No previous rickettsial infection nor vacci
Co.—Vaccinated against Rocky Mountain spotted fever.
lectlous agent from Montana ticks.

”»

n case of “Q”’ fever.
Rabbit.—Infected with “Q” fevet in Australia.

Possible previous infection with the in-

PROTECTION TESTS

Protection tests have been made using various human sera and the
X strain of virus. In these tests, 0.5-cc. amounts of the serum being
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FIGURE 6.

tested were mixed in conical vials with different amounts of blood
gerum drawn from a guinea pig at the height of its infection. The
amounts of this guinea pig blood serum virus (X strain) were 0.1, 0.25,

0.5, and 1.0 cc.

The mixtures were allowed to stand at room tem-

perature for 30 minutes and then injected intraperitoneally into
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guinea pigs. Control guinea pigs were inoculated with like amounts
of the same blood serum virus.

The sera used were from the following cases:

One case of Rocky Mountain spotted fever. This serum gave
complete protection against spotted fever.

One sample from Case X from which virus X was recovered.

Two sera supplied by Dr. Derrick from human cases of “Q’ fever.

The results of these protection tests are shown in figure 6. It will
be seen from this figure that definite protection against X virus was
afforded by the X serum and the “Q” fever sera while the control
spotted fever serum showed no protection.

SUMMARY

The points of similarity and dissimilarity between the Montana
infection and the “Q” fever of Australia may be summarized as follows:

Epidemiology.—*“Q” fever has been recognized principally in persons
associated with animals, which suggests infection from direct contact
with infected animal tissues or with animal parasites.

The epidemiology of the Montana infection is unknown, but the
presence of the virus in ticks suggests that human infections may be
found in rural areas.

Clinical.—The one recognized human infection with the Montana
virus was very similar to the published descriptions of the Australian
“Q” fever cases.

Susceptibility of animals.—As far as work has been carried out, the
only point of difference in susceptibility of animals to the two infec-
tions is the failure of the American workers to find the monkey sus=
ceptible, in contrast to the success in infecting this animal in Australia.

The susceptibility of rabbits has not been studied thoroughly
enough to warrant definite statement.

Serology in man and animals.—Neither disease has been found to
produce agglutinins for Proteus X strains. It should not be forgotten
that the opportunity to study this point in human beings in this
country has been limited to one case.

Reactions in guinea pigs.—The clinical pictures in guinea pigs, as
described in the literature, are similar, with the exception that the
Montana infection has bcen reported to produce a definite local skin
reaction following subcutaneous inoculation, while the Australian
workers state that no particular local reaction follows subcutaneous
inoculation. A comparison of the two strains in this laboratory shows
that the “Q” fever strain produces general reactions in guinea pigs
which, although similar to those produced by the Montana virus,
are milder. This fact may be explained by the attenuation of the “Q”
virus during transit to this country. Rickettsiae have not been ob-
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served in guinea pigs with “Q” fever, while they are present in abun-
dance in guinea pigs infected with the Montana virus.

Cross immunity tests.—These tests are identical, with the exception
that epidemic typhus, and, to a lesser extent, endemic typhus appar-
ently produce more immunity to “Q” fever than to the Montana

virus.
. Agglutination of rickettsia.—In one well-controlled test the serum

from one recovered case of the Montana infection gave results iden-
tical with one serum from a recovered case of “Q” fever when tested
with a suspension of Rickettsia burneti prepared in Australia.

Protection tests.—As far as these tests have been tried no immuno-
Jogical difference has been noted between the virus of “Q” fever and
that isolated from Montana ticks.

CONCLUSION

There are many points yet remaining to be cleared up by further
comparative study of the infection isolated from ticks in Montana and
“Q” fever. The evidence so far submitted indicates that the two in-
fections are closely related.
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DEATHS DURING WEEK ENDED JUNE 17, 1939
[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce}

‘Week ended | Correspond-
June 17, 1939 |ing weagf 1938
Date from 88 large cities of the United States:
Total deaths__ .. 7,601 17,684
Average for 3 prior years. 37,628 |ocoeaeeeooo
Total deaths, first 24 weeks of year. 214, 532 206, 773
Deaths under 1 year of age. . 475 1496
Average for 3 prior years. 3486 |-
Deaths under 1 of age, first 24 weeks of year_ ..o cocoococoooaaooo 12, 598 12,837
Data from industrial insurance companies:
Policies in force_.._____ 67, 194, 608 69, 250, 632
Number of death claims._. 10, 156 o7
Death claims per 1,000 policies in force, ! rate 7.9 9.1
Desthclalmsporl,ﬂ!)poﬁdes,ﬂm%weeksotyw annual rate________ 1.3 9.8

1 Data for 87 cities.
? Data for 86 cities.



PREVALENCE OF DISEASE

No health department, State or local, can effectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

These reports are preliminary, and the figures are subject to change when later returns are received by
the State health officers.

In these and the following tables, a zero (0) indicates a positive re and has the same significance as
any other figure, while leaders g.---) represent no report, with the implication that cases or deaths may have
occurred but were not repol to the State health officer.

Cases of certain diseases reported by telegraph by State health oﬂicer;‘[or the week
ended June 24, 1939, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1938 and 6-year median }

Diphtheria Influenza Measles
Division and State | June | June | June | 1034- | June | June | June | 1934~ | June | June | June | 1934~
24, | 24, | 25 | 38, | 24, | 24, | 25, | 38, | 24, | 24, 25, 38,

1939, | 1939, | 1938, | me- | 1039, | 1939. | 1938, | me- | 1939, | 1939, | 1938, | me-

rate |cases|cases| dian | rate | cases | cases| dian | rate | cases | cases | dian
6 1 0 0| 2 1} 863 143 53 53
0] 0 0| 223 22| 9 9
0 0 0 of 2,600 194 07, 39
1 1 1 8| 836 711 521 621
15 2 0 1 664 87, 10 43
3 1 3 6 9 | R 1,033 348 69 107

MID. ATL.
New York. _.oooo. 8 19 30 89| 13 14 12| 12| 459 1,146 2,573| 1,085
New Jersey . ooceao- 10| 8 15, 8 7 6 2 2 46 39| 332] 647
Pennsylvania__...... 8 15 14 87 96 189 778 1,362
E. NO. CEN.
4 10| 17| 6 4 22 29 419 472
6 4 6 6| 1 b 13 9 80 80
10| 16| 32 42| 10| 9 14 22, 422 438
8 8 8 8 1 1l 2711 256 1,416 288
0 4 4 11 15| 703 400] 1,614 1,432
4 2 2 2 ] . 1| 176 91 196 103
4 2 0| 10| b 170 84 192 41
9 7 12 ) 1 FROR B 9 23 10 8 27
15 2 0 0] 124 17| 2| 1 73 10 41 31
0| 0 0 1 8 1 338 45| - 2
4 1 ] ] FR— 198 52 75 30
8 8 5 b 1 4 1] 151 54 123 123
0 0| 0 (| I— 177 9 3 15
Maryland ? 3 1 3 4 15 5 1 1 244 79 81 119
Dist. of Col.. 8 1 3 6 8 1 776 96| 22 22
a2 22 12 6 6 32 17 463 247 167| 167
11 4 6 13 ] 8 8 30, 11 124 100
13 9 14 b (1] DR S 2 1] 281 192| 698 343
14 b 4 295 108 52 22 8 48 48
13| 8 6 6 22| ) 12 PR A 70 42 1] O
120 4 4 8 1 r SO N | 136 13| 7
See footnotes at end of table.
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Cases of certain diseases reporied by telegraph by State health officers for the week
ended June 24, 1939, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1938 and 5-year median—Continued

Diphtheria Influenza Measles
Division and State | June | June | June | 1934~ | June | June | June | 1934~ | June | June | June | 1934-
24, | AU, 25, 38, 24, , y 38, 24, 24, 28, 38,
1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, | me- | 1939, 1935. 1938, | me-
rate |cases | cases | dian | rate | cases |cases| dian | rate | cases | cases | dian
3 2 10 7 10 6 4 3 10| 6 63, 131
2 1 4 3 18 10 9 13| 85| 48, 4 4
3 2 8 81 3 6 83 47, 83| 36
0 0| 3 5
L 2| 1 1 22 9 4 4 27 1 60 9
24 10 8 12| 12 5 9 9 56, 23, 17 9
0 0 3 3 4 2 15 20 121 60 46 20
7 9 25 81 130] 66| 144 174 67] 158
9 1 [} 0| 84 9 674 72 58 21
0| 0 0| (1] PR S 7 1 357 35 4 5
22 1 0 0 873 40 5 5
48 10| 5 3 14 | S . 332 69 94 94
62 5 2 2 1 86 7 12 16
12 1 3 2| 380 31 17| 15 147 12 12| 12
0| ) 4 0| 804 81 252] 41
PACIFIC
[\) 0 1 1 2,618 849 16 178
0 0| 4 2 55 11 8 8 423 85, 23 33
18] 22 24 31 16 20 11 24| 851| 1,038 511 511
8| 207 202| 3e4] 21| 437 313 3m| 206| 7,325 11,632 11,632
25 weekS_ ...—ocoeoo 1o| 9,980|11, Moi 12, 7so| 281‘149, 068,43, 332i101, 981' miszo. 389'730, 197,634, 539
Meningitis, meningo- c
coceus Poliomyelitis Scarlet fever
Division and State | June | June | June | 1934- | June | June | June ( 1934- | June | June | June | 1934~
, 24, 25, 38, 24, 24, 25, 38, 24, 24, 25, 38,
1939, | 1939, | 1938, | me- | 1939, | 1839, | 1938, | me- | 1939, | 1939, | 1638, | me-
rate | cases | cases | dian | rate |cases | cases dian | rate | cases | cases | dian
NEW ENG.
Maine. ... ..... 0 0 0 o 0 0 0 0| 24 4 19 13
New Hampshire____. 0 0 0 of 0 0 0 0| 51 5 8 7
Vermont......._._... 0 0 0 o o0 0 0| 0 27 2| 8| 8
Massachusetts. 1.2 1 1 1] 1.2 1 0 1 114 97, 218 155
Rhode Island.. 0 0] 0 of 0 [\ 0| 1) 46| 6 1 14
Connecticut. .. 0 0 0| of o 0| 1 74 25 45 45
MID. ATL.
New York._.__._.... 0.8 2 4 0. 4 1 1 3 87 217 350 350
New Jersey 1.__ 0 [ 1 11 0 0 0 0 83| 70 50, 84
Pennsylvania___.__.__ 4 1 0. 5| 1 [ 0 88 174 128 359
E. NO. CEN.
0 1 4 0 0 2 2 38 50 74 169
1 1 11 1.5 1 0 0 61 41 28, 35
3 4 4 1.3 2 1 1 114 174 173 290
1 0 2l 21 2 0 0 220 208 309 283
0 5 2l 0 0| 0 1 128 73 84 242
1 0 0 L9 1 0 0| 37| 19 48 58
1 0 of 0 0 0 0 47 2 22 55
0 [\ 11 0 0| 0 0 3 25| 61 22
0| 0 o o0 0| 1 0 44 6 13 29
1 0 o O 0| 2 0| 30 4 6 6
0 0 of 4 1 0 0 50 13 10
0| 1 o o0 [ 0l 92 33| 25

See footnotes at end of table,
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Cases of certain diseases reported by telegraph by State health officers for the week
June 24, 1939, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1938 and 5-year median—Continued

July

7, 1839

Meningitis, meningo- Poliomyelitis Scarlet fever
Division and 8tate | y,ng | yune | June 1934 | June | June | June | 1984~ | June | June | June | 1934-
o4, | 24, | 25, | 38, |24, | 24, | 25 | 38, | 24, | 24 | 25 | 3,
1939, | 1939, | 1938, | me- | 1939, | 1939, | 1838, | me- | 1939, | 1939, | 1938, | me-
rate | cases | cases { dian | rate | cases | cases rate | cases | cases | dian
0 0 0f o O 0| 1) 20 1 5 3
[} 2| 2 2l 0 0 0 [} 28 9 45 36
0 (1) 1 11 0 0 0, 0 40 5 13, 7
6 3 3 4 4 2] 2 2| 21 1 18 12
0 0] 1 1 0 0 1 1 22 8 22 24
0 0 3 3 4 3 1 1 23 16| 13 13
2.7 1 1 0 82 30 0 ) 3 1 3 1
1.7 1 0| 0of 5 3 3 0] 3 2 10, 8
0 0 0 1] 3 1 1 1 30, 10, 3 2
K. 80. CEN.
0 0| 3 3 0 0 1 1 16| 9 22 15
(1] 0 4 2 4 2| 1 1 25 14 8| 8
4 2| 4 2| 4 2] 7 5 25, 14 3 3
25 1 () o 0 0] 4 0 10 4 0] 4
0 0| 0 o 7 3 0| 0 15 [ 6| [}
0 0] () 1] ©0 0| 4 2 12| d 5 5
2 1 1 1] 2 1 1 1 14 7 14 10
1] 0) 2 2.8 3 0 0 12 15 64 31
[\] 0 0 o O 0 0 0 56 [ . 8 13
0 [1) 0 o 0 (1) 0 0| 20, 2| 2 2
0 0| 0 o O 0| (1) 0 44 2 3| 3
0 0 0] o 14 3 [\) 0 96 20, 30 18
0 0 [\) o O 0| 0) 0] 49 4 9| 9
0 0 (1] 0] 74 6) 1 0 12 1 2| 6
0 0] 0 of o 0| 0| 0| 50 5| 18] 18
0 0 0 o 0 -0 0 0 59 19 18 34
0 0 0| 0 0| 0 0 30, 6| 24 23
1. 6| 2 0 4 11 144 2 9| 88 107| 110 134
12) 31| 4 w 33 37| 82| 63| 1,57 2168 2,097
1 SI 1,139 1,857| 3, ml 1.1l 713] 514 657 174(109, 521}128, 743(165, 134
Smallpox Typhoid mfledvgaratyphoid ‘Whooping cough
Division and 8tate | yung | June | June | 1934~ | June | June | June | 193¢~ | June | June | June
24, 24, 25, 38, 24, 24, 25, 38, 24, y )
1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938,
rate | cases | cases | dian | rate | cases | cases | dian | rate | cases | cases
NEW ENG.
() 0 0 0| 0 0 1 1 441 73 35
0 0) 0, 0) 0 1 0] 183 18] 0
0] 0 0 0 [ 0 0 0 335} 25 18
0 0 0] 0 1 1 0 2] 169 144 3
0 0| [1] 0 8 1 1 0 313 41 18
0, 0| 0| 0 3 1 1 1 160 54 96
New York. . oo 0 0| 0 0 4 10, 6 11 145 362 483
New Jersey 2.coome .- [/ 0 gl Zl 2l GI 4 325 273 21
Pennsylvania____—___ 0 0 7 [ 121 272 538! 177

See footnotes at end of table.
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ended June 24, 1989, rates per 100,000 popu.
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Cases of certain diseases reporied by lelegraph by State kealth -officers for the week

with corresponding week of 1938 and 6-year median—Continued

pulation (annual basis), and companson

Smallpox Typhoid ‘};%W’t?ph“d ‘Whooping cough
Division and Btate | yype | yune | June June | June | June | 1934- | June | June | June
24, 4, 25, 24, 24, 25, . 38, 24, 24, 25,
1939, | 1939, | 1938, 1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938,
rate | cases | cases rate | cases | cases | dian | rate | cases | cases
E. NO. CEN. , .
Ohlo____,__-_-.___-_, [ 3 4 4 10| 84 109 100
iana 2. 15 29 9 6| 10 3 111 75| 15
3 8 1 2 9 9 310 224
2| - 2 1 1 4 4 171 162 325
0| 4 1 0| 3 341 194 208
W. NO. CEN. _
Minnesota ..... o————e 16 0 0 1 1 31 16| 4
Towad __.___ - 6| 4 . 2 3 1 38 19 14
url ...... - 3 8 [ [ 9 36 28 37
North Dakota........ 0 0 [\ 0 1 606 9| 14
South Dakota....._. 0 0| 0 1 0 8| 1 3
Nebraska..._._. - 19 0 - 0 0 0 95 25 1
3 8 3 2 3 101 167
0| 0| 0 0 177] 9 12
0 [\ 3 4 197 64 56
0 0 0 0 437| 54/ 8
0 36| 5 7 240 128 99
3 32 5 5 .32 12 77
(1) 16| 33, 13| 390} 267| 349
0| 30 32 26, 197 72] 79
0| 58 50 50 78 47 55
0) 6 0 1 72 24 14
0 0| [ 19| 18| 18] 76 4 43
14 8 1 18 24 17] 120 68 4
2] 1 0| 14 13 17| 99 56 64
0] 0] 2| . 8 18 11 (1) DR S -
10| 4 4 15| 15| 20 25
0| 0 0| 83 22 21 89 37 38
16 8| 3| 16 1 10| 8| 4 51
0 8 20, 42 26| 3 88, 246
9 1 1 19, 0| 2| 131 014 28
-0 0 6] 0 . 4 1 10| 1 7
22 1 1 0] - 0 0 4 2 6
14 3 0| 29 7 1 241 50 23
12 1 [ 12 - 2 4 408 33 23
-0 0 8 12] 3 3 380 31 45
0 10 1 1 ]
0 [ 17| 6| 56 1 1 - 43 14 5
50 10| 19 4 0| 1 104 21 48
10 12 7 7l 3 5| 10, 120 146 244
4 92 25 14 1 36| 31| 156 3,862 4,117
25 weeks. . o oo e 13| 8,164| 11, 750| 5,398 6 3 ml a.ml 3,940 15s| w,ozslm, 601
1 New York City only.
Mountain spotted fever, week ended June 24, 1939, 21 cascs as follows: New Jersey, 1; Indiana, 1;

Iow aryland, 4;

rphus fever,

irginia, 2; North Carolina, 2; Georgm, 1; Tennessee, 2; Idaho, 1; Wyoming, 2; Colo-
8 Period ended earlier than S8aturday.

lotado tick fever, 'week ended June 24, 1939, Colorado, 5 cases.

week ended June 24 1939. 54 cases as follows: North Carolina, 1; South Carolina, 1; Georgia,
Alabama, 16; Texas, 10.
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SUMMARY OF MONTHLY REPORTS FROM STATES

The following summary of cases reported monthly by States is published weekly and covers only those
States from which reports are received during the current week. v on'y tho

o Poli D’md
8lUS, | pDiph- | Influ- | Ma- | Mea- | Pel- | 70 0 |Scarlet | Small- | “and
State ?&'&"&' theria | enza | laria | sles a | Nt | fever | pox paratg-
cus phoi
fever
5 14 832 361 734 20 2 19 3 22
7 127 237 17 | 13,052 8 32 766 65 46
3 52 27 1,452 0 192 18 7
2 10 134 33 549 50 1 30 0 28
0 32 618 165 460 55 11 39 3 23
5 108 197 15 191 1 5] 1,723 52 17
2 17 17 2 355 1 2 224 39 4
5 41 53 82 401 8 3 45 2 48
8 22 |- 4,913 0 735 0 3
1 11 148 751 1 63 [] 4
0 0 9 272 1} 1 0 0
6 68 159 220 2| 1,538 76 40
2 23 316 155 | 1,010 7 1 82 137 27
2 4 577 0 48 0 5
0 3 50 1,459 1 68 89 0
0 2 46 483 0 99 1 5
1 10 17 4,808 0 166 13 9
May 1939 May 1939—Continued May 1939—Continued
Actinomyecosis: Cases Dysenter{m;.‘ontinued Cases | Mumps: Cases
Utah. o ccccaeaa baclllary).-- Alabama 192
X: Massachusetts  (bacil- 3,614
California.......occcoc 1 lary) ... 5 X 2
riberi: Ohio (bncxllar ........ 3 67
_California. ..o 1 Oklahoma (bacillary)-- 13 Geors 169
Chickenpox: Utah (amoehic)._._.._. 2 Illinois. . 753
635::1;?5 -------------- 3 33? Eil(geph;}itis. epidemic or Sﬂg
- - hargic:
Colorado.. 342 Alabama_____._____..__. 679
Florida... - 9 California. 58
glqorg_ia_- 83 Colorado. . 3;2
inois. -
Kansas__ 2 32
Louisiana. 334
Massachusetts....._.... 332
Ohio 222
Oklahoma. ...
Rhode Island. 1
8outh Dakota._. %
‘Washington. . 64
Colorado tick fev:
Colorad 2
Conjunctivit|
QGeorgia 21
Utah 88
Dengue: d 1
lorida C 29
Disltrr';lca ~(enteritis Oklal; z%
clug . OMA - o cooecceeen
Ohio (under 2 years)... 20 G"‘};‘},‘ﬁ,’:,‘?,;f,,m___'j‘_‘_"_‘f’f‘_';___ 2 —— 1
Washm)gmn (under 2 1 Hookworm disease: Rabies m man: 2
""""" T lorida
Wa;l::;l)gton (orer 3 s Georgia
ysen’;e """""""" Louisiana 9
California (amoebic)... 13 Impetigo contaglosa 2
California (bacillary)... 41 w L 10
Colorado (amoebic). ... 1 f-ansas 4
g}origa ng?lelbic))' """ H Ohio Washingt :
orida (bacillary)._ ... ashington............
Georgia (amoebic) ... 6 Rhode Island.... 1| gcabies:
Georgia (bacillary) 45 | Jaundice, infectious: Kansas . cocececoceane 5
Illinois (amoebic) - . - . .- 4 California. .- cceeacaaaa 9 Montana._ . .cceoeeeeee- 2
Illiﬁ:;ois (amoebic car- 2 Lead gonsoning 7 Septéc sore til;roat, 8
................. 11 . ali om P,
Illmois (bacillary)...... 14 | Leprosy: 8
Louisiana (amoebic).... 5 Louisiang. .cceecee---.. - 1 Florids 7

153452°—39——4
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Summary of monthly reports from States—Continued

May 1989—Continued “May 1839—Continued May 1939—Continued
Septic sore throat—Con.  Cases Tﬂchinos!s—Con Cases | Undulant lever—Con. Cases
G 73 linols 1 Ohio 8
18
1

WO No~ e RS N

Trichinosis:
California. . ccoeaeeeeene 3

PLAGUE INFECTION IN CALIFORNIA AND WASHINGTON

IN A RABBIT AND IN FLEAS FROM GROUND SQUIRRELS IN LINCOLN
COUNTY, WASH. -

Under date of June 19, 1939, Senior Surgeon C. R. Eskey reported
plague infection proved in a pool of 45 fleas from 16 ground squirrels,
C. townsendi, shot 6 miles north of Odessa, Lincoln County, Wash.,
on May 25, and in tissue from 1 cottontail rabbit and a pool of 44
fleas from 21 C. townsendi taken May 27, at a location 8 miles north-
west of Odessa. This is stated to be the first demonstration of plague
infection in a rabbit in nature.

IN FLEAS FROM GROUND SQUIRRELS IN VENTURA COUNTY, CALIF,

Under date of June 23, 1939, Dr. W. M. Dickie, State Director of
Public Health of California, reported plague infection proved in a
pool of 151 fleas from 10 ground squirrels, C. beecheyi, submitted to
the laboratory on June 8 from an estate 5 miles northwest of Ventura,
in Mills Canyon, Ventura County, Calif.

TULARAEMIA FROM MUSKRAT BITE REPORTED IN NEW YORK STATE

A definite case of tularaemia, clinically typical of the ulcero-
glandular type, in which the patient’s blood serum gave an agglu-
tination reaction with B. tularense in a dilution of 1:2,560, was reported
in a resident of Oswego County, N. Y., according to Health News
for June 19, 1939, issued by the New York State Department of
Health. The patient, a trapper, gave a history of having been
bitten by a muskrat on April 10, 1939, and developed first symptoms

on April 13.
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This case is of interest in that it is the first time that a case of tula-
raemia resulting from the bite of a muskrat has been recognized in
New York State. In investigating this case it was learned that a
second trapper had had sores on his arms and hands during the past
trapping season as well as at intervals during the past 10 years of his
trapping experience. A sampleé of blood was obtained from the
second trapper, and the serum agglutinated B. tularense in a dilution
of 1:40.

In a report by Francis ! on 6,000 cases of tularaemia reported in the
United States through 1935, only 2 cases were attributed to contact
with the muskrat.

WEEKLY REPORTS FROM CITIES

City reports for week ended June 17, 1939

This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of
showing a cross section of the current urban incidence of the communicable diseases listed in the table.

Influenza Scar- Ty- |Whoop-
Diph- Mea- | Pneu- Small-| Tuber- Deaths,
State and city | theria sles |monia fel:gr pox |culosis ‘;gxg ogg:h all
cases |Cases| Deaths | €858 dcaths| cases | cases deaths cases | cases causes
Data for 90 cities:
5-year average..| 140 48 21 | 4,120 420 | 1,318 13 4| 1,016 ...
Current week.. 67 49 14 | 2,571 228 676 8 327 38| 1,082 |.caa...
Maine:
Portland_...__. [ PR 0 1 0 0 0 0 0 16 20
New Hampshire:
Concord.....__. (1 ] PR 0 0 0 0 0 1} ] 0 14
Manchester.... [ J PR, 1 0 1 0 0 [\} 0 0 15
Nashua.__..... (1} (1} 1 1] 1 0 [} 0 0 5
Vermont:
Barre ] 0 0 1 0 0 0 0 9 3
Burlingt 0 0 14 0 0 0 0 0 0 9
Rutland...._... [/ P, 0 0 0 0 0 0 0 0 6
Massachusetts
Boston. 1 0 184 15 38 0 7 2 26 180
Fall River..._.. () J PR, (1] 1 0 0 0 2 0 0 37
S eld-..._ (1 J P, 0 7 0 1 0 0 1 2 b4
orcester. . ... (120 P, 0 30 1 10 0 1 0 7 35
Rhode Island:
Pawtucket___._ (1 8 DR, 0 1 0 0 0 0 2 1 16
Providence. ... 1 14 0 68 2 2 0 1 0 37 70
Connecticut:
Bridgeport. ... (1) 0 3 1 1 0 1 0 0 40
Hartford. ... [1 ) DS, 1 7 1 4 0 0 0 8 42
New Haven.... (110 PO, 0 143 0 2 0 1 0 7 36
New York:
Buffalo.__...... [ ) — 0 5 19 0 6 0 13 103
New York__..__ 13 [} 2| 162 49 101 0 66 5 92| 1,39
Rochester_..._. 0 2 0 83 1 10 0 0 0 6 58
Syracuse....... 0 0 126 1 10 1 2 1 21 47
New Jersey:
Camden........ 2 0 0 1 2 0 0 0 30
Newark 1 0 2 4 20 0 1 0 51 76
Trenton...__... [/} P 0 0 2 3 0 (] 0 1 39
Pennsylvania:
Philadelphia. . . 0 34 15 21 0 21 2 117 408
Pittsburgh 0 0 2 22 1] 4 0 41 134
Readi [] 3 1 0 0 2 0 2 b1
0 7 0 0 ) N
2 0 0 4 3 0 6 0 3 131
3 2 0 4 9 33 0 10 0 53 178
2 1 1 4 0 2 0 2 0 7 84
ol 0 42 2 7 0 2 0 34 52

1 Francis, Edward: Sources of infection and seasonal incidence of tularaemia in man. Pub. Health Rep.,
53: 103 (January 22, 1937).
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City reports for week ended June 17, 1939—Continued

Influenza Scar- Ty- |Whoo
Diph- Mea- | Pnen- Small-{ Tuber- f 100D~ iy aaths
State and city | theria sles | monia !els't‘r pox |culosis I;ehyelg e (‘)ﬂgh all
€83€8 | (aces| Deaths | €25CS | deaths| SXEC | cases |deaths | VET | CONEN | causes
South Carolina:
0 1 0 0 1 0 0 1 1] 0 20
[ P 0 0 0 0 0 0 0 0 14
(11 P 0 0 2 0 0 0 [] 2 13
1 7 0 3 2 3 0 5 2 2 70
(1 ) PO 0 3 1 0 0 0 0 2 5
0 1 0 0 0 0 0 3 1 3 40
0 0 0 2 1 0 5 0 6 4
0 1 1 28 0 1 [] 0 0 0 22
0 0 0 1 0 [] 0 ] 0 [
Covington.__.... 0 0 0 0 0 0 3 0 0 10
Lexington..___. 1] 0 0 0 0 0 0 0 0 19
Louisville_ ... 0 0 4 4 6 0 4 (] 5 7
Tennessee:
Knoxville...... [ P— 1 4 1 3 0 1 (] 0 20
Memphis_.____. (1] PR 1 1 0 0 0 4 2 T 36 67
Nashville 0 0 2 0 1 0 0 0 1 47
Alabama:
Birmingham__ _ 0 1 1 0 1 2 0 3 0 4 60
Mobile. .. 0 0 2 0 0 0 0 1 0 12
Montgomery. .. 0 0 0 0 [} [V} -
Arkansas:
Fort Smith_____ 0 1 0 (11 PO 0 (1] P
Little Rock___.. 0 0 0 2 0 0 ] 0 4
uisiana:
Lake Charles___ 0 0 1 0 0 0 0 0 0 5
New Orleans. .. 4 0 0 13 4 0 10 5 0 123
Shreveport..... 0 0 1 3 1 0 4 (1] 0 60
homa:
Oklahoma City (18 P 0 8 1 1 0 0 0 52
| - S [ 71 PO 0 2 0 [ ] PO
Texas:
Dallas..___._... b2 PR—— 0 9 4 3 0 3 0 1 b6
Fort Worth____ (1] R 0 3 3 2 0 1 1 1 31
Galvesto 0 0 1 2 0 0 2 0 0 13
Houston___..... 3N D 0 7 4 0 0 3 1 1 68
San Ant 0 0 1 0 1 0 13 1 0 72
Montana:
Billings_ _ 0 0 1 1 0 0 (1] 0 0 9
Great Falls 0 0 50 0 1 0 0 0 0 7
Helena.___ 0 0 1 0 0 0 0 0 0 1
Missoula_ 0 0 6 0 0 0 0 0 0 1
Idaho:
Boise 0 0 0 1 0 0 0 0 1 5
Colorado:
Colorado
Springs. 0 2 0 0 0 2 0 (1] 16
Denver 1 1 13 3 4 0 3 0 15 75
Pueblo._______. (|1 IO 0 17 1 1 0 1 0 24 4
New Mexico:
taAlbuquerque... [/ PO 0 0 0 ] 0 1 0 8 1
Salt Lake City.. [ ] 0 11 1 7 0 1 (] 21 31
‘Washington:
Seattle 0 o 357 4 3 [ 1 0 3 88
Spokane () N P 0 46 2 6 0 0 0 1 23
Tacoma (1] P 0 4 0 1 0 1 1 0 23
on:
Portland 0 2 0 6 3 7 0 3 0 0 84
Salem. . 0 4 1 0 0 0 (1] PR
California:
Los Angeles. ... 4 5 0 258 26 0 20 3 22 297
Sacramento. ... 2 0 42 4 3 3 1 0 2 27
San Francisco. - 1 1 1 6 11 0 3 0 16 133
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Meningitis, Polio- Meningitis, Polio-
Stato and ity * it State and city mening hre
Cases |Deaths| ©3%¢8 Cases | Deaths| 258

o:

Cleveland............|
Indiana:

South Bend,__._.__..
Neb(r)aska:

Los Angeles....... -

0 1 [] (] 1 0
2 0 1 0 0 10
0 1 0

1 0 0 :

1] 0 1 Savannah.......... 0 (1] 1
‘Tennesgee:

1 0 0 Memphis. ....qeo.... 1 0 ]
Californis:

0 0 1 0 0 1

1 0 0

En ltts epidemic or lethargic.—Cases: Sacramen

Pellagra —cases Phi

iladelphis, 1; Columbus, 1; Baltlmom, 1; Lynchburg, 2; Charleston, 8. C.,3; Atlants, &

Bavannah, 2; Louisville, 1; San Fran , 1.
Typhus fever.—Cases: New York, 2; Charleston, 8. C., 1; Atlanta, 2; Miami, 2; Mobile, 2,



FOREIGN AND INSULAR

CANADA

Provinces—Communicable diseases—Week ended June 8, 1939.—
During the week ended June 3, 1939, cases of certain communicable
diseases were reported by the Department of Pensions and National
Health of Canada as follows:

Prince | New o M Sas- British
Disease Pdward| NOV8 | Brups. | Quo-| On- | Mani-| ooy | Alber-coinm fmota)
Island Scotia | i | Dec | tario | toba | ST ta bia
Cerebrospinal meningitis ) N IS 1
Chigckenpox 9 12 131 166 ] 11 13 440
Dlphthtgiya 3 2 S :ll [ 3 5;
n
Influonza_ . 69 . 6 . 26 vl
Measles 15 961 936 18 |- 27 11 | 1,968
Mumps_ oo 4] T{eeeeeeeo 56 73 o I [} 21 175
211 (- S, 1 13 16 36
Poliomyelitis. 1 1
Bearlet fever. b 16 61 122 4 4 14 11 237
Tuberculosis_._.._.._._._. 5 2 85| 87 61 51 3 264
Typhoid and pars-
typhoid fever. _ 15 [ 73 P— ) O IO 1 22
Whooping cough___._____ 2 81 72 96 12 26 8 30 822

Vital statistics—Fourth gquarter 1938 and year 1938.—The Bureau of
Statistics of the Dominion of Canada has published the following pre-
Jiminary statistics for the fourth quarter of 1938. The rates are com-
puted on an annual basis. There were 19.0 live births per 1,000
population during the fourth quarter of 1938 as compared with 18.3
per 1,000 population during the fourth quarter of 1937. The death
rate was 9.3 per 1,000 population for the fourth quarter of 1938 and
9.8 per 1,000 population for the corresponding quarter of 1937. The
infant mortality rate for the fourth quarter of 1938 was 63 per 1,000
live births and 72 per 1,000 live births for the fourth quarter of 1937.
The maternal death rate was 3.8 per 1,000 live births for the fourth
quarter of 1938 and 4.4 per 1,000 live births for the same quarter of
1937.

The accompanying tables give the numbers of births, deaths, and
marriages, by Provinces, for the fourth quarter of 1938 and the year
1938, and deaths by causes in Canada for the fourth quarter of 1938
and the corresponding quarter of 1937, and for the years 1938 and

1937. '
(1249)



1250

July 7, 1939
Number of births, deaths, and marriages, fourth quarter 1938
Li (Del“l:’ De%ths Maternal
ve exclusive under 8
Provines births | ofstill- | 1year | deaths | Marriages
births) of age
Canada 1. 53, 542 26,228 8,374 205 25,389
Prince Edward Island. 452 256 27 217
Nova Scotia 2, 549 1,216 172 7 1,136
New Brunswick. .. _.cocooeoaoo.. 2,624 1,211 203 11 914
b 18,357 7,795 1,429 85 5,885
Ontario. 15,484 9,223 779 58 8,051
Manitoba. _ 3,205 1, 530 186 5 2,062
Saskatchewan 4,158 1,542 238 16 2,701
Alberta. 3, 809 1,471 202 16 2,636
British Columbia.____.__.____.________ 2,904 1,984 138 7 1,787
~ 1 Exclusive of Yukon and the Northwest Territories.
Deaths by cause, fourth quarter, 1938
Canada!
(fourth Province
quarter)
- s
Cause of death 4 5 g g
2ol 2 2u s s
EIRNOPAERERE R
g B ] g g =
o -] =
g |8 g zZ|z | & = é &
Automoblle accidents___..__.___ 4 24 17| 168] 19 12 32
Cancer. 33| 146/ 111] 798| 1,114 200 172 201
Cerebral hemon'hago cerebral
embolism and thr SO 8 35 43 117 25) 25 33
Diarrhea and enteritls ..... 6 22 22| 296 41 51 13
Diphtheria.__.._.__._._____.._._.__| 158 143|______ 8 16, 95, 7 8 1
Diseases of the arteries.. 34 115 96| 459 167] 139 200
Diseases of the heart.._____._____ 29| 190 173| 1,068| 1, 264] 231 352
Homicides.__...____..__.___....] 37 19| _____focco__|ooao.. 6| 1 2 3
Influenza. 2 17, 16| 193 35 35 33
Measles_ oo ______....__.| 155 37| b I—— 26 3| 3 2
Nephritis 28] 66| 44 693 38| 74 105
Pneumonia 18] 109| 149 474 116 115 131
Poliomyelitis__ ... ..._.__ 1 6 b | (— 1
Puerperalcauses__..._...........| 226 205(_.____ 7] 1 85 5 16 7
Scarletfever_ .. .. _..__ 1 26 2 4 3
Smallpox_ .o feee] 2] . b/ R
Buicides. 1 9 4 22| 21 26 32
Tuberculosis.__._______._________ 17| 70| 85| 603 74 62 116
Typhoid fever and paratyphoid
fever ............ 3| 21 12 7 3 3
7 51 371 241| 365 55| 56| 121
Other specified causes____.________ 65| 336] 342| 2,204 2,330 431| 495 487
Unspecified or ill—deﬂned causes. . 4 8 29| 61 15 [ 8 11
‘Whoopingcough_____.______.____| 201} 103 __... | 2 11 43 16, 14 3 7
1 Exclusive of Yukon and the Northwest Territories.
Number of births, deaths, and marriages, year 1938
Li (excl tl:s Degth; Maternal
exclusive | under atern
Province births of still- year of deaths | Marriages
irths) age
Canada!. 228, 060 106, 262 14,431 957 337
Prince Edward Island. . ... 1,957 1,015 4 112 5 8 501
Nova Scotia 11,614 5,750 719 42 4, 060
New Brunswick. 11,399 4, 864 851 52 38, 363
Quebec 77,985 32, 586 6, 480 406 25,036
Ontario. 65, 375 36, 862 3,244 251 30, 080
Manitoba_ 13,478 5. 893 750 39 6, 262
Saskatchewan 18,065 6,003 915 46 5, 853
...... 15,819 b, 861 811 68 6, 960
British Columbia_.__._ ... ... 12,368 7,428 549 48 6,133

1 Exclusive of Yukon and the Northwest Territories.
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Deaths by cause, year 1988, comparative
Canada ! Province
- g
Cause of death Ev = E 3
ﬁ § 3 2 e {Og
LI E 2 £ |g@
& E a8 =
[
g g & | =z S| 3|<|&
Automobile accidents_____.._____ 1,633 1, 535 80 48 771 110
.......................... 11, 680 774] 640 084
Cerebral hemorrhage, cerebral
embolism and thrombosis 3, 005 81f 110f 102| 117
Dhrrhea and enteritis________.__ 1] 170{ 116 60
Diphtheria______.________ 16 18 4
iseases of the arteries_ 601] 502 455 754
Dlseases ofthe heart.._____ 961 980| 895! 1,848
E[om 7 13 14 15
137| 1511 174 111
Meastes_____ . . ... 3 19 30 11
Nephritis.__ 217| 267| 243| 369
Pneumonia.._ 408! 426 486 450
Poliomyelitis .................... 83 11 7 15 4
Puerperal causes. 39 68 48
Scarlet fever. .. ceeeaamacaaaae. 260| 200|.._... 6 12 25 4
Smallpox 2 ;] MO RS | FUSURIN AU SO AU I U N
Sulcide 944 8 91 90| 119
Tuberculosis._ . 6, 669} 6, 087 80 3491 260| 279| 530
Ty?hoid fever. 330 208| 1 11 8 12 8
4,600 4,542| 26 268| 257| 266
Other specified causes. ... ...} ..___ , 8071 262 1,628( 1,922| 1,747| 1,835
Uns, ed or 1ﬂ-deﬂned ...... 601 1 17 32 30
‘Whooping cough. _...oo....... 763 ml ...... 31 18 30

1 Exclusive of Yukon and the Northwest Territories.
CUBA

Habana—Communicable diseases—4 weeks ended June 3, 1939.—
During the 4 weeks ended June 3, 1939, certain communicable diseases

were reported in Habana, Cuba, as follows:

Disease Cases | Deaths Disease Cases | Deaths

ﬁfmhtm' halitis 1 1 H 1
c encephalitis_______.____

Malaria v 6 A4 7

Provinces—Notifiable diseases—i4 weeks ended May 27, 1939.—Dur-
ing the 4 weeks ended May 27, 1939, cases of certain notifiable diseases
were reported in the Provinces of Cuba as follows:

Pinar del Matan- | Santa Cama-
Disease Rio Habana zas Clara guey Oriente | Total
Cancer. 2 . 2 (] 3 15
Chicl 3 1 4
Dlphtheria i 2 1 4 1 13
Lepros; ? 1 b U F, 5 {l)
halitis. ..o oee o |ececeanea-
m o enoep 18 9 1 15 7 21 71
g:feasles. 3 1 : ]
carlet fever.
20103 S, 29 2 26 49 25 44 212
hoid fever. .. cceoeceeeaaee a1 43 6 28 7 26 136
hooping cough 2 2
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IRISH FREE STATE

Vital statistics—Quarter ended March 31, 1939.—The following vital
statistics for the Irish Free State for the quarter ended March 31,
1939, are taken from the Quarterly Return of Marriages, Births, and
Deaths, issued by the Registrar General and are provisional:

Rate per Rate per
Number | 1,000 pop- Number {1,000 pop-
‘ulation ulation
Marriages. oo ooooemeaaaao o 3,485 4.7 || Deaths from—Continued
i 14, 207 19.4 Infl .
13,318 18.2
Deaths under 1 year of age. .. 1,158 182
Deaths trom
Cancer. .. .._......_..... 910 1.2
Dlarrhea and enteritis v‘;p lever ...
(under 2 years) ..__.._... 146 |oceeeeas hooping cough. ...
Diphtheria_._...._.__..._ 86 |occeaeen
1 Per 1,000 live births.
ITALY

Communicable diseases—/ weeks ended March 26, 1939.—During
the 4 weeks ended March 26, 1939, cases of certain communicable
diseases were reported in Italy as follows:

s Feb. 27- Mar. 13- | Mar. 20-
Disease Mar. 5 Mar. 6-12 19 2%

Anthrax__._____________ 7 4 5
Cerebrospinal ingiti 46 41 42 39
Chickenpox_.__________ 413 387 443 383
Diphtheria_________ - 552 520 544 480
Dysentery (amoebic) 14 17 25 12
Dysentery (bacillary). 2 - 1
di 26 16 18 27
4 3 2
1,423 1,499 1,445 1, 468
DS 280 233 5 287
Paratvphoxd fever - 37 41 29 28
Pellagra___._._. - 4 ) N 7
Poliomyelitis...._ 20 27 29 20
Puerperal fever._ . - 35 36 2
Scarlet fever.__ 229 221 213 263
Typhoid fever._._ ' 372 321 300 22
Undulant fever.___. 96 93 96 94
‘Whooping cough 343 338 375 314

JAMAICA

Communicable diseases—} weeks ended June 10, 1939.—During
the 4 weeks ended June 10, 1939, cases of certain communicable
diseascs were reported in Kingston, Jamaica, and in the island outside
of Kingston, as follows:

Kings- Other Kin Other
Disease ton | localities Disease tn | localities
Chickenpox._________._..__.__ 11 37 || Teprosy..__ 2
Di phtheria. .- - 2 5 Puergs&?al fover. oo |eeeeeeo. .. 2
.................... 3 6 || Tuberculosis________. - 38 74
Eryslpelas- . 1 ]| Typhoidfever..._..... _.____ 7 43




1253 July 7, 1080
PANAMA CANAL ZONE

Notifiable diseases—.Janwary—March 1939.—During the months of
January, February, and March 1939, certain notifiable diseases,
including imported cases, were reported in the Panama Canal Zone
and terminal cides as follows:

Disease
Cases | Deaths | Cases | Deaths | Cases | Deaths

Chickenr 44 52
Diphtheria. 18
ntery (AT0ebic) 19
Dysentery (bacillary)....oocccemeceeaaanas
Leprosy.
Malaria, 1
Meacles
Meningococcus meningitis. ......._....-..
Mumps_ ...
Pneumonia. 39 | 20 22
Poliomyelitis. 1 1 1
Tuberculosis. . - 30 | 22 | 81
Typhoid fever. 6 [cccaeeeas - 2 P, 2
Undulant fever. . R | ) O P,
‘Whooping cough. 12 11

STy
-
©

it s B s e

1In the Canal Zone only.

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER

NOTE.—A table giving current information of the world prevalence of quarantinable diseases appeared
in the PuBLic HEALTH REPORTS for June 30, 1939, pages 1182-1194. A similar cumulative table will appear
in future issues of the PuBLIC HEALTH REPORTS for the last Friday of each month.

Cholera

India—Madras.—During the week ended June 17, 1939, 1 case of
cholera was reported in Madras, India.

Plague

Bolivia—Santa Cruz Departmeni—Sara Province.—During the
month of March 1939, 1 case of pneumonic plague was reported in
Sara Province, Santa Cruz Department, Bolivia.

. Peru.—During the month of April 1939, plague was reported in
Peru as follows: Lambayeque Department, 1 case, 1 death; Libertad
Department, 2 cases; Lima Department, 1 case; Piura Department,
7 cases, 1 death.

United States.—A report of plague infection in Lincoln County,
Washington, and in Ventura County, California, appears on page
1244 of this issue of PusrLic HEALTE REPORTS.
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Smallpox
. Bolivia.—During the month of March 1939, smallpox was reparted
in_Bolivia as follows: Cochabamba Department, 8 cases; La Paz

Department, 8 cases, including 7 cases in La Paz; Oruro Department;
1 case; Potosi Department, 1 case; Santa Cruz Department, 6 cases.

Typhus Fever

. Bolivia.—During the month of March 1939, typhus fever was re-
ported in Bolivia as follows: Cochabamba Department, 1 case;
Potosi Department, 7 cases; Tarija Department, 1 case.

X



